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The science project movement, Including both science congresses
and science fairs, has shown tremendous growth. Few extracurricula
activities parallel Its phenomenal growth. The movement began In just
a few secondary schools of the country and has since extended Into the
elementary and secondary schools throughout the nation. The growing
Interest of students In science and technology, the tremendous shortage
of scientists and the realization by educators that Interest In science
starts at an early age, have Influenced the development of science fairs
and science congresses.
Science congresses Involve the oral presentation of science pro¬
jects. These projects are based upon a biological, a chemical, an en¬
gineering, a geological, a mathematical or physical principle; they may
be developed by laboratory or other procedures. Science Congresses are
patterned after the meetings of scientific societies.
Science Fairs are made up of collections of exhibits. The esdilblts
are designed and constructed to show scientific principles without stu¬
dents having to explain them. The ejdilblts must be .so designed and dis¬
played as to be self-explanatory.
Close scrutiny of science congresses and science fairs In light of
their functions In science education reveals that they provide for en¬
richment and development beyond that normally taking place In the class
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room. However, It should be emphasized that they are not considered as
substitutes for good science teaching - only as supplements.
Serving In a supplementary capacity as they do. It Is believed by
many that science fairs and science congresses contribute appreciably
to the general education of participants as well as obsexrvers. Both may
advance their knowledge and appreciation of science in that many pro¬
jects are centered around scientific advancement and Its social Implica¬
tions. In today's science - oriental society, there Is a need for stu¬
dents to have a general education with sufficient emphasis on science.
Such emphasis will lead toward a better understanding of the social Im¬
plications of science. Du Bridge states:
We spend strehupus efforts In this country to reduce Illi¬
teracy, to make It possible for every man, woman and child
to read and write. We succeeded but we face a new type of
Illiteracy today In which citizens are unable to read and
understand the things about which they must make decisions,
all the way from spending billions on nuclear energy to
investing a few thousand dollars In a new chemical company,
decisions as what to do about smog, about putting fluorine
Into drinking water, about paying higher salaries to teachers
of science. The ability to understand the adventures in
science has a real practical value In addition.
Science may become more functional In the lives of the participants
as a result of working on projects. Therefore, participation In science
fairs and science congresses may mean that there will be less tendency
for participants to regard science as an accumulation of facts, as a
body of Isolated principles with emphasis on memorizing right answers and
doing "cook-book" experiments. As students develop their projects, they
^Lee A. Du Bridge, "A New Illiteracy." Science and Society ed.
Thomas D. Claveson (New York: Harper and Bros., 1961), p. 173.
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learn about science by observing and appraising observations, formulating
and devising ways of testing hypotheses and organizing and interpreting
data. Thus, their understanding gained of science in the classroom is
re-inforced and their concepts as to the nature of science are broadened.
Science fairs and science congresses may provide an encouraging
environment whereby science becomes more pleasurable, interesting and
thrilling. They may also provide an opportunity for students to learn
what a scientist is and how he goes about his work - thus acquainting
students with some vocational aspects of science. Although it is not the
purpose of science fairs and science congresses to recruit scientists,
it is Important that students, during their formative years, have some
vicarious experience whereby they may become acquainted with the voca¬
tional aspects of science. Such exposture will enable them to become
aware of career possibilities Available to them in science.
Too much emphasis can not be placed on informing students about
some vocational aspects of science. A foremost problem today is the
shortage of scientific manpower. The need for scientists is critical and
will become more critical in the coming years. While unfortunately there
is a relative decline in the high school enrollments in science, the
annual demand for people trained in science and engineering exceeds the
annual output. Apparently, these conditions do not prevail because stu¬
dents are lazy and are looking for something easy to do. If students
were really looking for something easy to do, many professional schools
with extremely rigorous standards would not have three times as many
qualified candidates for admission than they can handle. Possibly, this
situation exists because students with scientific talent are not enthusi¬
astic about choosing careers in science.
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Possibly, participation In science fairs and science congresses may
have some bearing on students’ becoming more enthusiastic about choosing
careers in science. Two supporting reasons may be given for this. First
of all, students possessing unusual creativity and scientific thought
may be Identified early. Also, as they show a high degree of these quali¬
ties while participating In science fairs and science congresses, thelir
Interests could be maintained. Often many with scientific potential are
Identified too late - when they have already decided to specialize In
non-scientific areas.
Secondly, students may become more enthusiastic about choosing
careers in science because their participation In science fairs and
science congresses should enable them to get better conceptions of what
scientists are really like. This, the writer hopes, would erase the
traditionally false picture of the scientists.
Far too many students with what may be speculated as scientific
talent have no Intentions of choosing careers in science because of their
distorted views of what scientists are like. According to many research
studies, the images that many students have of scientists are appalling.
Many students view scientists as strange, different people who know only
their field of specialities and cannot be trusted. It is hoped that
from the experiences provided through participation in science fairs and
science congresses that students will Improve their conceptions about
splentlsts.
Whether students develop more positive Images of scientists, wheth¬
er they become acquainted with career opportunities available in science
or whether they profit from science fairs and science congresses
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participatioa is really speculation. Actually, there is no evidence
available which has been gathered through research to support the thesis
that science fairs and science congresses are useful or to establish the
extent of their usefulness. The information available is really empiri¬
cal} however. It has been so fully accepted that science congresses and
science fairs have become a regular part pf the curriculum.
It Is surprising to believe that science fairs and science con¬
gresses have become a part of the curriculum without too much thought be¬
ing given to how science teachers feel about them. It also seems Incre¬
dible that with the voluminous Information available on science fairs
and science congresses very little of It Is concerned with the Impres¬
sions that science teachers have about them.
Surely, the science teachers (those who must Advise students while
they carry on their regular teaching load, those who must often finance
projects out of their own pockets, those who often must gather and se¬
cure projects materials, and those who must do many other things in
order for science fairs and science congresses to be excellent must have
some comments about science fairs and science congresses. Therefore, It
was the belief of this writer that these comments must be assessed.
Did science teachers feel that science fairs and science congresses
were educationally sound? Did they feel that they were worth the time
and effort that must be put Into them? Did they view science fairs and
, \
science congresses negatively or positively? It was felt that the most
effective way of answering these and similar questions would be to gather
the responses of science teachers to science fairs and science congresses
through a research study.
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Evolution of the Problem
The writer had observed that many science teachers have carried
on what he termed "silent protest" against science fairs and science
congresses. The "silent protest" was characterized by many science
teachers not sponsoring students, of those teachers who sponsor stu¬
dents, many of them gave the students very little guidance and encourage¬
ment and many wait until just before the science fairs or science con¬
gresses begin before they provide guidance.
To the observer who attended science fairs and science congresses,
it might have appeared that the science teachers "joined hands" in help-
ing to produce so many projects. But, if he were to look at the regis9
tration forms, then his impression might change. The truth of the matter
was that in many instances the same teachers sponsored students year
after year and many sponsored additional projects to compensate for those
not being sponsored by other teachers.
In addition, many science teachers did not even attend science
fairs and science congresses even when they were held in their immediate
vicinities. The observation by the writer of much dissension about
science fairs and science congresses led him to become interested in at¬
tempting to get opinions from science teachers about how they felt about
science fairs and science congresses.
Statement of the Problem
The problem in this study was the analysis of the opinions
of the participants in the National Science Institute at Atlanta Uni¬
versity, Atlanta, Georgia on science fairs and science congresses with
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special reference to the educational value and the strength and weakness¬
es of the research skills of students they have advised.
Limitations of the Study
This study was concerned solely with the opinions of those teachers
who participated in the 1965 National Science Foundation Institute at
Atlanta University, Atlanta, Georgia. No attempt was made to compare the
opinions of the subjects with the opinions of teachers elsewhere.
Materials
A questionnaire was used in gathering the necessary data. The ques¬
tionnaire was divided into appropriate subheadings in order to encompass
the specific purposes of this study. The first section was designed to
get some personal information about the subjects so as to obtain some
brief characteristics of them.
Items for the second section, OFlNKStS ABOUT SCIENCE FAIRS were sel¬
ected From an instrument used by William W. Tharhan in a study while at
the academic year institute at Pennsylvania State University. In some
instances, some of the items were re-stated for clarification. Items for
the next section, OPINIONS ABOUT SCIENCE CONGRESSES were devised by the
writer. Items for the fourth section, OPINIONS ABOUT THE IMPORTANCE .OF
SCIENCE FAIRS AND/OR SCIENCE CONGRESSES were gathered from Dimond's,
Friedl's and Welte’s book. Your Science Fair. Items for the final sec¬
tion, OPINIONS ABOUT THE STRENGTH AND WEAKNESSES OF STUDENTS WHO DO PRO¬
JECTS were selected from an article in the Science Teacher by Ruch.
There were 72 items on the questionnaire. With the exception of




The Descriptive Survey Method pf Research was used in gathering,
presenting and interpreting data.
Contribution to Educational Knowledge
The writer felt that the data collected would be of value to school
administrators as well as to science teachers in the following ways:
1. Create an awareness of the need for extensive research
to be done on science fairs and science congresses.
2. Reveal the need for modifications in science fairs and
science congresses to make them more valuable education-^
ally.
Purpose of the Study
The major purpose of this study was to make a comprehensive analy¬
sis of opinions held by three groups of teachers who attended the 1965
National Science Foundation Summer Institute at Atlanta, Georgia about
science fairs and science congresses. The more specific purposes of
this study were as follow:
1. To Ascertain the reasons given by the subjects as to
why they had sponsored students in science fairs and/
or science congresses.
2. To determine the portion of subjects in each group who
had advised students who won top awards in science fairs
and/or science congresses.
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3. To determine the portion of subjects in each group who
had used research instruments in determining the effec¬
tiveness of the participation of students they had spon¬
sored in science fairs and/or science congresses.
4. To identify the differences, if any, among the opinions
held by the three groups of subjects about science fairs
and science congresses.
5. To determine the differences in opinions, if any, among
the three groups on the values of science fairs and/or
science congresses.
6. To determine the portion of subjects in each group who
felt that the Importance of science fairs and science con¬
gresses had been over-stressed.
7. To identify the differences, if any, among the opinions
of the three groups on the research skill, of students
they had sponsored in science fairs and/or science con¬
gresses .
8. To determine if a relationship existed between the number
of years teachers had sponsored students and their opinions
as to whether or not would they sponsor students if no
pressures were placed on them.
Locale of the Study
This study took place at the National Science Foundation Summer
Institute at Atlanta University, Atlanta, Georgia.
Description of the Subjects
The subjects for this study were sixty teachers, who participated
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in the National Science Foundation Summer Institute at Atlanta University,
Atlanta, Georgia, during the stnnmer of 1965. They were divided into three
groups according to the department in which they were enrolled in the in¬
stitute. There were twenty-one subjects in biology, eighteen subjects
in chemistry and twenty-one subjects in mathematics.
Procedural Steps
The procedural steps used in this study were as follows:
1. Permission to conduct this study was secured from the proper
authorities.
2. The related literature was surveyed summarized, abstracted
and presented.
3. A questionnaire was devised.
4. The questionnaire was validated.
5. The questionnaire was administered to the subjects.
6. The collected data were compiled.
7. Findings, conclusions, implications and recommendations were
made.
Definitions of Terms
1. Opinions - Opinions as used in this study, refer to judge¬
ments held as true arrived at, to some degree by intellec¬
tual processes though not necessarily based on evidence
sufficient for proof.
2. Science Project - Science project as used in this study
refers to a science related activity based upon a speci¬
fic idea which is developed and conducted by a student
under the supervision of an advisor or sponsor.
Survey of Related Literature
In gathering pertinent information, the researcher was aware that
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sufficient research evidence was lacking In support of the educational
value of science fair and science congress participation.
Science fairs and science congresses represent approaches to In¬
crease and maintain Interest In high school science. Science fairs are
patterned after ordinary fairs, emphasizing displays, the displays must
be self-explanatory while congresses emphasize oral, presentations of ex¬
hibits and are patterned after the meetings of scientific societies.
Science fairs and science congresses have been held at Linnumexhble
places such as museums, gymnatorlums, libraries, business and Industrial
establishments and newspaper companies and many, many other places. They
are usually sponsored by schools, boards of education, scientific socie¬
ties or by Industrial establishments either separately or through co¬
operative efforts.
The American Institute of New York was the oldest science fair In
existence In 1956 which accepted entrants from more than one school. The
Buhl Planetarium School Science Fair of Pittsburgh, Pennsylvania as of
1956 had the claim for having the largest record of consecutive annual
science fairs. Also among some of the older science fairs are the Great¬
er St. Louis Science Fair and the New England School Science Contest.
At least thirteen Individuals have been given credit for helping to start
various fairs. Science Service, through the Science Clubs of America
and the National Science Fair, has also been attributed with having sub¬
stantial Influence, upon the establishment of many science fairs. The
science congress originated In New York state.
Substantial finance has been received through business, industry,
scientific groups and various agencies In support of science fairs and
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science congresses. In addition parents, teachers and interested citi¬
zens have assumed some of the financial responsibility. Equipment is al¬
so contributed from many sources vhlch helps alleviate some of the finan¬
cial demands.
Science Fairs and science congresses vary in magnitude, scope and
content. They usually fall into one of the following categories.
1. The "Run-off". These fairs and congresses are an
elimination for district participation and are
usually held in the local schools.
2. The District Science Fairs or Science Congresses.
The best projects from the "Run-off" are entered in
the district fairs and congresses. A district how¬
ever may not represent any particular geographical
area.
3. Regional Science Fairs and Science Congresses. Pro¬
jects are entered from the entire state but are re¬
stricted to the best regional projects.
4. State Science Fairs or Science Congresses. Projects
are entered from the entire state but are restricted
to the best regional projects.
5. The National-Science Fair International. It is or¬
ganized and administered by Science Service of Washing¬
ton, D. C. and only the best projects through the United
States and affiliated countries are eligible for entry.
They must be well organized if they are expected to run smoothly
and entail a great deal of cooperation. Therefore, they are usually
operated through the following committees: (1) steering, (2) program, (3)
registration, (4) arrangement, (5) hospitality, (6) judging, (7) awards,
(8) publicity. All these committees usually Junction under one general
chairman or co-ordinator. Students are sometimes given opportunity to
serve on many committees. Many pamphlets and bulletins are available sug¬
gesting how to conduct science fairs and science congresses.
Teachers may use the science fair and science congress program as
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a supplement to regular classroom Instruction. The greatest benefit from
this program Is no doubt gained by the students who participate. Several
educational values have been attributed to science fairs and science con-
gfesses. The educational values given specifically for the science fair
and which may also apply to the science congress are:
1. It stimulates the Interests of students who have
special scientific talent,
2. It encourages the students to express themselves
by using their skills and Interests In science.
3. It Identifies and encourages the scientifically gifted
children.
4. It encoxirages the use and understanding of the scien¬
tific method*
5* It Is a means for students to acquire a functional
knowledge of science.
6. It provides a means for students to become aware
of the Influence of science on human life and
thought.
7. It reports to parents and to the community about
one phase of the academic performance of students.
The nucleus, of science fairs and science congresses Is the develop¬
ment of projects. When themes are used, the projects are developed around
themes. It Is Important that students know of themes so as to build their
projects around them. Projects often evolve from problems, questions, or
concerns which originate with students.
Projects vary In scope which Is necessary In order to meet the In¬
dividual needs of students. Some students make models because they pre¬
fer to assemble materials as a means of demonstrating how some common
^James Dlmond, Alfred Frledl and Arden I. Welte, Your Science Fair
(Minnesota: Burgess Publishing Co., 1962), p. 1.
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objects are assembled. Many have projects dealing with collecting and
arranging various kinds of plants and animals. Some students prefer to
illustrate such things as charts and graphs showing specific findings.
A few students report on supplementary reading through writing. Some
students use hvmuDr In their written reports, while some write their re¬
ports In the form of rhyme or poetry.
There Is another type of project concerned with achievement tests.
Here It Is often exciting to encourage students to take various tests
of high quality which will cause them to measure themselves against rigid
standards. The annual Science Talent Search examination may be an ex¬
ample and we have other national examination programs that should be con¬
sidered. Commercial agencies have tests In various subject matter fields
which students may be encouraged to take as a type of project work. They
will In that way, be able to measure themselves against standards and
then proceed to find out about the things which they have not yet leam-
Sclence teachers may get students to do projects In several ways.
Some teachers require projects of all their students. Other teachers re¬
quire projects for certain grades such as or ”B", while others let
students do them voluntarily. It Is generally believed, however, that
students should not be pressured Into doing projects and that usually
the best projects are done by students who do them voluntarily.
Often science teachers must provide some motivation in order for
students to begin their projects. This is done In several ways.
^Phillip G. Johnson, ’^Motivating Students and Selecting Projects,”
The High School Journal. XXXIX (February, 1956), 287.
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The initial step is usually made with a library tour whereby stu¬
dents become familiar with materials after which they may select their
topics. After the topics have been selected, resources persons in the
community are often invited for discussion to provide enlightment on
the topic. Then Projects from previous science fairs and science fairs
and science congresses are presented to show them how projects should be
done. Tape recordings of students who worked previously are sometimes
used to explain research techniques. In some instances students serve
as apprentice in business establishments in order to get better under¬
standing of the main ideas of their projects. Newspaper accounts of
previous science congresses and science fairs are often displayed for
encouragement.
The problems around which the projects are developed may come
from science club participation and other sources as well as from class
participation. Regardless of the source, each student should be given
the opportunity to do projects, but all should not be required in light
of the fact that many students have no desire, interest or ability to do
work in science.
After the main problem has been defined, then the science teachers












Select bibliography and keep notes on reading
Design and set up experiment
Keep accurate records
Interpret records by use of charts, diagrams and models
Study limitations of data
Consider degree of accuracy of equipment
Present periodic progress reports
Evaluate projects by means of student-teacher conference
Present final report, preserving records.^
It was found that others beside science teachers may seirve as spon¬
sors or advisors. In addition help from outside sources may be used in
helping students develop their projects. However, outside help should
only be called upon when the sponsdrs are incapable of doing what needs
to be done and the job to be done should be clearly explained to them when
parents and teachers invite outside help (as practicing scientists also
seek assistance). This help should not be used merely to increase chances
for producing winning projects.
After the projects have been placed in their proper divisions and
categories, they are ready to be judged. Each science fair or science
congress has its own criteria for the judging of projects. These criteia
are usually set up by committees.
These criteria should be given to the student before they begin
their project. Although, criteria may vary, they usually fit within the
framework of the following categories: (1) creative ability, (2) scienti¬
fic thought, (3) thoroughness, (4) clarity and dramatic value, (5) tech¬
nical skill. In addition, in science congresses two other criteria may
be used: (1) understanding, (2) accuracy and effectiveness of presentation.
^Floyd L. Ruch, "Science Projects as Stepping Stones to Careers
in Science," The Science Teacher. XXIII (November, 1956), p. 341.
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Before the students make final presentation of their projects,
they may present them before P. T. A. groups, their classes or before
faculties or other groups. This measure is provided for students as a
means of encouraging them.
The project may have been completed in the students homes (in some
instance families are believed to be brought close together by working
together on projects) in industrial laboratories, college laboratories,
classrooms or wherever convenient. The nature of the project determines
where they are developed and completed.
When the projects are ready for the final presentation, they are
usually entered into one of the following divisions; (1) senior high
division, (2) junior high division, (3) intermediate grade division, (4)
lower-grades-kindergarten division. Within these divisions, they may
be classified at the discretion of the sponsors and participants under:
(1) advanced biology, (2), earth science, (3) general physical, science,
(4) mathematics, (5) natural science, (6) Physics. Group projects usually
predominate in the lower grades while Individual projects usually dominate
in the higher grades.
Daily logs should accompany the projects on display. The logs
should not be rewritten, but should be as the students used them each day.
They should be dated and reflect everything done.
It was suggested that teachers should not direct students into
categories in which they are not Interested because they may have less
competition. It has been found that the best projects have been in physics
and the next best in chemistry. The most projects have been in biology.
Quantitatively, there have been fewer projects in physics and chemistry
18
than in biology.
There has been a great deal of discussion on the judging or pro¬
jects. Judges have been accused of being more subjective than objective.
Many judges have been accused of becoming overly impressed with gadgetry
and models. In addition many judges are said to be unqualified for many
reasons to serve as judges. It should be emphasized however, that whether
in science fairs or science congresses, judges are generally handicapped
in judging projects because of the short time available.
As a means of enabling more objective judging to take place, score
cards have been designed. The criteria are listed on the cards and are
weighted. The score given a particular project represents an average of
the judges' score. Score cards have been found more suitable for exper¬
ienced judges than inexperienced ones.
The projects may or may not be judged on a competitive basis.
Whether they are or are not, it is important that students realize that
the purpose of the judging is to provide an appraisal of their efforts.
Sometimes students are given individual criticisms of their work. All
excellent projects have represented many hours of work and study.
If the projects are judged on a competitive basis it is important
that science teachers help those students realize the fundamental reason
of their participation. In for too many Instances, emphasis is placed
on winning and the educational values are forgotten. Often more emphasis
is placed on the attractiveness of projects as a means of increasing the
chances for winning than the research involved. Some observers have
acclaimed that science fairs and science congresses look more like athle¬
tic events than scientific meetings.
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It is generally believed that all students benefit from their
participation whether they receive awards or not. The experience gained
from participation is held to be much more important than the winning of
awards. Therefore, the fact that students became so interested in prob¬
lems and subsequently are willing to read, take notes, conduct experiments,
design and construct projects in an attempt to illustrate or explain scien¬
tific principles unlying the problem becomes more important than the win¬
ning of red, white or blue ribbons. Many schools place emphasis on win¬
ning because it is felt that the quality of science teaching being done
is judged by the projects produced.
Shereve stated:
The real winner at a science fair is the participant
who give his problem a great deal of thought, developed
some ability in research techniques, exhibited creative
ability in developing a method of presentation, and deve¬
loped some skill in actually building the project. Re¬
cognition may come to the scholar, but it is not his real
aim.^
Simmons stated:
A prospective science fair participant among other
characteristics must be in a state of good physical and
mental health, and must have the ability to face up to
adversity. A question of particular concern, therefore,
is whether the incentive of having one's work on display
at a science fair, or winning an award, will have an un¬
favorable influence on the manner in which the science
student attacks his project. How precisely were his data
collected? Were his experiments repeated sufficiently?
Were the controls adequate? An so on.
^Robert P. Shreve, "The A and Z of Science Fairs," The Science
Teacher (November, 1957), p. 335.
^Maitland P. Simmons, "Thoughts on Science Fairs," School Science
and Mathematics, XLIX, No. 4 (April, 1959), p. 253.
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Shreve stated:
Possibly it is time for a reappraisal of the values and
purposes of science project building. Perhaps a premium
is being placed on the product at the expense of the process.
Perhaps skill in the industrial arts is becoming more impor¬
tant than the development of scientific understandings. This
is not to imply that the development of skills is undesirable,
but only that it is not the most important element in project
building.
Shreve further states concerning oral presentation:
Sometimes questions pertaining to the project or the re¬
lated field are asked by the judges as a means of further
egaluation. Occasionally, it has been evident that the pre¬
sentations made by some exhibitors are, in fact well - re¬
hearsed speeches, possibly prepared by some well wisher who
wanted a particular project to receive recognition. Question¬
ing by judges has revealed that little knowledge about either
the project or the field is understood by the exhibitor. This
type of practice is unfair to the other contestants, and is
usually cruelly unfair to the real victim, the person who
built the project and not to think of the time wasted by this
student* A smaller amount of time spent in study might have
been more profitable for the student in the long run.
Various kinds of awards are given to participants. All are gener¬
ally given certificates of participation. Ribbons are sometimes awarded
to represent: (a) first place (blue), (b) second place (red), (c) honor-
able mention (white). Buttons are also sometimes given. Monetary awards
are often given and believed to be of the least motivation. A kind is
given for the furtherance of scientific work.
Another type of award is given as a cash prize or war bond, often
ranging from $4.00 to $100,00, Equipment is given also for the further¬
ance of scientific work. Scholarships have been made available to stu¬
dents showing outstanding science potential.
^Shreve, op, cit., p, 335.
2lbid.
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Often three levels of awards are used such as - Outstanding, Ex¬
cellent and Recognition. Trips, keys (bronze, silver or gold), cruises,
trophies, certificates from special societies, books, periodicals and
encyclopedias are also given as awards.
The awards come from various sources such as private business, in¬
dustry, individuals, private and public agencies. A great contribution
is made by business and industry when they give recognition to students
for working on projects. Often, however, the awards given are too commer¬
cial and are unsuitable as awards for work in science fairs and science
congresses. Tannenbaum stated:
Science fairs and science congresses must not be used
for advertising the wares or "The noble citizenship" of
any one industry. If a youngster, however, is recognized
for his work by men of standing in the community, if a
"real, honest-to-goodness scientist" comes up to a thirteen
year old and discusses his project with him, if he is pro¬
vided praise for worthwhile work and helped to see how he
could make it better, if he is invited to a laboratory to
see how professionals work on similar problems, then he
has received the kind of recognition that he wants. Not
only does he gain status in the eyes of his peers, but,
much more Important, he gains status in his own eyes. These
awards need to be given in such a way as to build up the
self-esteem of both the winners and the losers. This means
different kind of award systems. The awards themselves need
to be a kind that lead on to further work of a creative
nature, for example, a chance to work in a science laboratory,
or the gift of a piece of equipment which fits into the work
that the student is doing.^
In addition to the projects, many science fairs and science con¬
gresses have featured special presentations. Distinguished scientists
have shown slides or movies on scientific subjects. Chemical magic shows
^Harold E. Tannebaum, "Does Your Fair Pay Its Share?" The Science
Teacher (February, 1959), pp. 33-34.
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have been conducted. Industrial, governmental and other exhibits have
been displayed. Some people oppose the special features attributing
them with taking attention from the participants. After the science fair
or science congress was over, many of the best exhibits have been display¬
ed in local department stores and in industrial establishments.
Some science fairs and science congresses are not as effective as
others when evaluated according to the educational values of science fairs
and science congresses. Many do not lead to a genuine understanding of
science. At many, too much emphasis has been placed on attracting paren¬
tal attention, which should really be incidental. At some, emphasis has
been placed on complex gadgets which show little scientific knowledge,
but only a high degree of mechanical skill; such projects would have been
more beneficial to the students if they involved merely simply controlled
experiments.
Although much information was found, research was lacking in sup¬
porting whether or not participation in science fairs and science con¬
gresses increases the likelihood that students will pursue scientific
careers, how familiar students are with scientific aspects and whether
science fair and science congress interest tend to restrict other entlch-
ment activities provided for students.
Summary of Related Literature
A simimary of the literature reviewed emphasizes the following
points:
1. The growth and development of science fairs and science
congresses were rapid and are continuing to expand.
2. The science fair and science congress program serves
as a supplement to regular classroom instruction. It
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is believed that this program helps students by: (a)
enabling science to become more meaningful to students
by Stimulating and helping them to maintain their in¬
terests in science, (b) providing for the identification
and encouragement of the scientifically gifted, (c) en¬
abling students to gain some knowledge about the voca¬
tional aspects of science, (d) providing a means for
students to gain a wider understanding of the nature of
science and of the role that science plays in our society.
3. It is believed that the development of projects is more
meaningful to students when they do them on a voluntary
basis and when they are centered around their interests.
4. Means need to be developed for judging projects more
objectively.
5. It is believed that science fairs and science congresses
become less effective when they become too competitive
and that all students benefit from their participation
whether they receive awards or not.
CHAPTER II
PRESENTATION AND ANALYSIS OF DATA
Organization and Treatment o£ Data
This chapter presents some of the characteristics of the respon¬
dents who participated in this study, and their opinions pertaining to
various aspects of science fairs and science congresses. The data were
gathered through utilization of a specifically constructed questionnaire
designed to ascertain science teachers' opinions regarding certain aspects
of science fairs and science congresses.
The questionnaires were administered to sixty-five National Science
Foundation Summer Institute Participants. Of this number, sixty-one were
returned. The returned questionnaires were tabulated to find how many
respondents of the respective three departments: twenty-one in biology,
eighteen in chemistry and twenty-one in mathematics. The data derived
from the administration of the questionnaires were assembled in a total
of fourteen tables:
1. Eight tables portraying the characteristics of the
respondents.
2. One table presenting data in terms of teacher
opinion pertaining to certain aspects of science
fairs.
3. One table presenting data in terms of teacher opinion
pertaining to the question: "Do you feel that science
teachers have created a frankenstein monster out of
the Science Fair (Or Science Congress?)"
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4. One table presenting data in terms of teacher opinion
pertaining to certain aspects of science congresses.
5. One table presenting data in terms of teacher opinion
about the importance of the educational value of science
fairs and science congresses.
6. One table presenting data in terms of teacher opinion
pertaining to the strengths and weakness of the research
skills of students who did projects that they had spon¬
sored or observed.
7. One table indicating responses of teachers who sponsored
students in science fairs and/or science congresses to
the question; "If it weren't for pressures from fellow
teachers, school administrators, and college professors,
would you seriously consider having a Science Fair (or
Science Congress)?"
The data organized in Tables 1-11 and Tables 13 - 14 are statis¬
tically treated with reference to the number of responses and per cent
of responses to the respective items on the questionnaire.
The data organized in Table 12 are statistically treated with re¬
ference to the number of responses, per cent, and index of importance.
Indices above 4.18 were considered to be of high importance. Those from
3.88 - 4.18 were considered to be important; those from 3.58 - 3.88 were
considered important to some extent; those from 3.28 - 3.58 were consider¬
ed as important in some instances and those from 2.98 - 3.28 were con¬
sidered as of no importance. The index of importance was arrived at in
the following manner.
Per cent indicating "Of High Importance" times 5
Per cent indicating "Important" times 4
Per cent indicating "Important to Some Extent" times 3
Per cent indicating "Important in Some Instances" times 2
Per cent indicating "Of No Real Importance" times 1
Total divided by 100 equal the Index of Importance
Basis of responses and rating.--The responses; True, False, Debata¬
ble as used in Section Two and Three of the questionnaires and the ratings
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Of High Importance, Important, Important to Some Extent, Important in Some
Instances, Of No Real Importance as used in Section Four and Good, Fair
or Poor as used in Section Five, were the subjective responses and evalu¬
ations of the respondents to the specific questions.
Characteristics of Respondents
Foreword.--The data derived from the responses of the teachers
participating in the National Science Foundation Summer Institute at Atlanta
University during the susnmer of 1965 which pertain to (a) enrollment in
the graduate departments of the University, (b) sex, (c) reasons for
sponsoring students in science fairs and/or science congresses, (d) the
number of subjects using instruments in evaluating students participation
in Science Fairs or Science Congresses, (e) the number of subjects spon¬
soring students, who won awards in specific categories, (f) years spent
in sponsoring students, (g) teaching experience, (h) undergraduate Alma
Mater are presented in Tables 1-8.
Enrollment in graduate departments.--Table 1 shows that there were
as many subjects enrolled in biology (21 or 34.00 per cent) as were in
mathematics (21 or 35.00 per cent). The least number of subjects were
enrolled in chemistry (18 or 30.00 per cent). There were more male re¬
spondents in chemistry (14 or 23.30 per cent) and mathematics (13 or 35.00
per cent) than were female respondents.in chemistry (4 or 6.70 per cent)
and mathematics (8 or 13.30 per cent). There were more females (15 or
25 per cent) in biology than males (6 or 15 per cent). According to Table























Table 3 shows that 7 or 11.66 per cent of the respondents attended
Miles College; 6 or 10 per cent attended Morehouse College; 4 or 6.66 per
cent attended Fort Valley State as well as Spelman College. Other colleges
attended were: Alabama Agricultural and Mechanical, Alabama State, Alcorn
Agricultural and Mechanical, Albany State, Allen University, Arkansas
State, Benedict, Claflin, Clark, Dillard, Hampton Institute, Jackson State,
Mac Kendree, Mississippi Industrial, Mississippi Valley, Montana State,
Morris Brown, Paine, Rust, Savannah, South Carolina State, Southern Uni¬
versity, Tennessee State, Tougaloo, Southern and the University of
Georgia.
TABLE 3




Location Number Per Cent
Alabama Agricultural
and Mechanical Huntsville, Alabama 1 1.66
Alabama State Montgomery, Alabama 3 5.00
Alcorn Agricultural
and Mechanical Lorman, Mississippi 1 1.66
Albany State Albany, Georgia 1 1.66
Allen Columbia, South Carolina 2 3.33
Arkansas State Pine Bluff, Arkansas 2 3.33
Benedict Columbia, South Carolina 1 1.66
Chaflin Orangeburg, South Carolina 3 5.00
Clark Atlanta, Georgia 1 1.66
Dillard New Orleans, Louisiana 1 1.66
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TABLE 3 - Continued
Name of College Location Number Per Cent
Fort Valley State Fort Valley, Georgia 4 6.66
Hampton Institute Hampton, Virginia 1 1.66
Jackson State Jackson, Mississippi 1 1.66
Mac Kendree Lebanon, Illinois 1 1.66
Miles Birmingham, Alabama 7 11.66
Mississippi Industrial Holly Springs, Mississippi 2 3.33
Mississippi Valley Itta Bena, Mississippi 1 1.66
Montana State Bozeman, Montana 1 1.66
Morehouse Atlanta, Georgia 6 10.00
Morris Brown Atlanta, Georgia 3 5.00
Northeastern Tahleguah, Oklahoma 1 1.66
Paine Augusta, Georgia 1 1.66
Rust Holly Springs, Mississippi 3 5.00
Savannah State Savannah, Georgia 1 1.66
Spelman Atlanta, Georgia 4 6.66
South Carolina State Orangeburg, South Carolina 2 3.33
Southern University Baton Rouge, Louisiana 2 3.33
Tennessee State Nashville, Tennessee 1 1.66
Tougaloo Southern Tougaloo, Mississippi 1 1.66
University of Georgia Athens, Georgia 1 1.66
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Table 4 shows that 16 or 26.65 per cent of the respondents had
taught 3 years. This was followed by 12 or 19.98 per cent with 6 years
of teaching experience, 9 or 14.98 per cent with 4 years of teaching ex¬
perience, 5 or 8.32 per cent with 10 years of teaching experience, 4 or
6.65 per cent with 9 years of teaching experience, 3 or 4.99 per cent with
7 years of teaching experience and 1 or 1.66 per cent with 8 years of
teaching experience. The majority of the respondents in biology and
mathematics had taught 5 years or less, while the majority of the re¬
spondents in chemistry had taught six years or more.
TABLE 4
YEARS OF TEACHING EXPERIENCE OF THE RESPONDENTS
PRESENTED IN TERMS OF NUMBERS AND PERCENTAGES
Years Biology Chemistry Mathematics Total
of
Exper- Per Per Per Per
fence Number Cent Number Cent Number Cent Number Cent
1 0 0 0 0 0 0 0 0'
2 0 0 0 0 0 0 0 0
3 5 8.33 4 6.66 7 11.66 16 26.65
4 4 6.66 1 1.66 4 6.66 9 24.98
5 5 8.33 1 1.66 4 6.66 10 16.65
6 4 6.66 7 11.66 1 1.66 12 19.98
7 0 0 2 3.33 1 1.66 3 4.99
8 0 0 0 0 1 1.66 1 1.66
9
10 or
1 1.66 1 1.66 2 3.33 4 6.65
over 2 3.33 2 3.33 1 1.66 5 8.32
Total 21 35.00 18 30.00 21 35.00 60 100.00
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According to Table 5, 4 or 19.00 per cent of the respondents in
biology, 2 or 11.00 per cent in chemistry and 7 or 33.00 per cent in
mathematics had not sponsored students in science fairs and/or science
congresses. The highest percentage of respondents who had not sponsored
students was in mathematics. Four or 19.00 per cent of the respondents
in biology, 3 or 17.00 per cent in chemistry and 0 or .00 per cent in
mathematics had sponsored students for one year. Three of 14.00 per cent
of the respondents in biology, and 5 or 24.00 per cent in mathematics had
sponsored students for 2 years. There were no respondents in chemistry
TABLE 5
RESPONDENTS" YEARS OF SPONSORING STUDENTS IN SCIENCE





Number Per Cent Number Per Cent Number Per Cent
0 4 19.00, 2 11.00 7 33.00
1 4 19.00 3 17.00 0 0.00
2 3 14.00 0 0.00 5 24.00
3 4 19.00 4 22.00 6 29.00
4 3 14.00 2 11.00 3 14.00
5 2 10.00 1 5.00 0 0.00
6 1 5.00 3 17.00 0 0.00
7 0 0.00 3 17.00 0 0.00
8 0 0.00 0 0.00 0 0.00
9 0 0.00 0 0.00 0 0.00
10 or more 0 0.00 0 0.00 . 0 0.00
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who had sponsored students two years. Four or 19.00 per cent of respon¬
dents in biology, 4 or 22.00 per cent in chemistry and 6 or 29.00 per
cent in mathematics had sponsored students three years. Three of 14.00
per cent of respondents in biology, 2 or 11.00 per cent in chemistry and
3 or 14.00 per cent in mathematics had sponsored students for four years.
Two or 10.00 per cent of the respondents in biology, 1 or 5.00 per cent
of the respondents in chemistry had sponsored students six years. Three
or 17.00 per cent in chemistry had sponsored students seven years; there
were no respondents in mathematics and biology who had sponsored students
six years. The years of sponsoring in biology ranged from 1 to 6 years,
in chemistry, 1 to 7 years and in mathematics 1 to 4 years.
The distribution of responses to the item on the questionnaire per¬
taining to the reasons the respondents sponsored students in science fairs
and/or science congresses is given in Table 6. It appeared that the most
frequent reason given, as is indicated by 35 or 43.00 per cent of the re¬
spondents, considered science fairs or science congresses an essential
part of teaching because of their education value. A large number of re¬
sponses, 18 or 22 .00 per cent, indicated that the respondents pressured
either directly or indirectly into sponsoring students. Some responses,
13 or 16.00 per cent, indicated that conscientious students had asked the
respondents to sponsor them. At least 3 or 3.50 per cent responses equally
Indicated that the respondents had sponsored students in order to maintain
the respect of other science teachers and to enhance their reputation as
being good science teachers. Ten or 12.00 per cent of the respondents
gave other reasons such as: (a) it was a custom to sponsor students, (b)
they were asked to assist by fellow science teachers who had over-loaded
33
TABLE 6
DISTRIBUTION OF RESPONSES GIVEN AS REASONS FOR SPONSORING
STUDENTS IN SCIENCE FAIRS AND/OR SCIENCE CONGRESSES
Item Number Per Cent
You were pressured either directly
or indirectly into sponsoring
students 18 22.00
You felt that they are an essential
part of science teaching because
of their educational value 35 43.00
Sponsoring students enabled you to
maintain the respect of other
science teachers 3 3.50
You were asked to do so by conscien¬
tious students 13 16.00
The winning of awards enhancedyyour
reputation as a good science
teacher 3 3.50
Other reasons 10 12.00
classes, (c) they wanted to experiment with this method of instruction.
According to Table 7, the largest numbers of respondents who had
sponsored students that won top awards on the district level were in
biology (7 or 12.00 per cent); the largest number on the county level was
in chemistry (7 or 12,00 per cent) and the largest number of respondents
who had sponsored students that won no awards were in mathematics (7 or
12.00 per cent).
The extent to which the respondents have used instruments S'VQfe as
questionnaires, opinionnaires, interviews and standardized tests, in evalu¬
ating the effectiveness of the participation in science fairs or science
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TABLE 7
NUMBER AND PERCENTAGE OF RESPONDENTS WHO HAVE SPONSORED
STUDENTS THAT WON TOP AWARDS AT SCIENCE FAIRS AND/





Number Per Cent Number Per Cent Nimiber Per Cent
District 7 12.00 3 5.00 6 10.00
County 6 10.00 7 12.00 5 8.00
State 2 3.00 5 8.00 3 5.00
National 0 0.00 0 0.00 0 0.00
None 6 10.00 7 5.00 7 12.00
congresses is indicated in Table 8. Over seventy per cent of the respon¬
dents in each department had not used instruments to evaluate the effec¬
tiveness of participation.
TABLE 8
RESPONSES TO THE QUESTION: "HAVE YOU USED INSTRUMENTS
IN EVALUATING THE EFFECTIVENESS OF STUDENTS*
PARTICIPATION IN SCIENCE FAIRS OR
SCIENCE CONGRESSES?"
Departments '
Response Biology Chemistry Mathematics
Number Per Cent Number Per Cent Number Per Cent
Yes 5 24.00 5 28.00 5 24.00
No 16 76.00 13 72.00 16 76.00
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Science Fairs
Foreword.--The data derived from the response^ of the sixty science
teachers participating in the 1965 Atlanta University National Science
Foundation Summer Institute to certain aspects of science fairs are listed
in Table 9.
Fairs and projects as possible means of career motivation.--This
question concerned the science fair or project method as a solution to
the problem of motivating students in science careers. The data revealed
that the majority of the responses from all departments were true responses
and supported the statement. The distribution was: 16 or 76.00 per cent
in biology, 10 or 56.00 per cent in chemistry and 18 or 86.00 per cent
in mathematics. There was 1 or 5.00 per cent false response in biology
and 0 or .00 per cent response each in chemistry and mathematics. Four
or 19.00 per cent responses in biology, 8 or 44.00 per cent in chemistry
and 3 or 14.00 per cent in mathematics considered the statement debatable.
Use of science fairs by principals to compare teachers.—The speci¬
fic question was that science fairs are vicious in that principals compare
teachers by the number of winning projects. This was considered as a
false statement by the respondents in chemistry and mathematics. The
false responses were: 8 or 38.00 per cent in biology, 11 or 61.00 per cent
in chemistry and 11 or 52.00 per cent in mathematics. The true responses
were: 1 ot 5.00 per cent in biology, 2 or 11.00 per cent in chemistry and
2 or 10.00 per cent in mathematics. The majority of the responses in
biology considered the statement as debatable. The responses were 12 or
57.00 per cent biology, 5 or 28.00 per cent in chemistry and 8 or 38.00
per cent in mathematics.
TABLE 9





Number Per Cent Number Per Cent Ntimber Per Cent
1. The science fair or project method approach
can be one of the possible solutions of the
problem of motivating students in science
careers
Biology 16 76.00 1 5.00 4 19.00
Chemistry 10 56.00 0 0.00 8 44.00
Mathematics 18 86.00 0 0.00 3 14.00
Science fairs are vicious in that principals
compare teachers by the number of winning pro-
jects.
Biology 1 5.00 8 38.00 12 57.00
Chemistry 2 11.00 11 61.00 5 28.00
Mathematics 2 10.00 11 52.00 8 38.00
Most science fair teachers devote too much
time “pushing" the project all term.
Biology 6 29.00 7 33.00 8 38.00
Chemistry 7 39.00 2 11.00 9 50.00
Mathematics 3 14.00 6 29.00 12 57.00
Science Fairs promote good teaching.
Biology 2 10.00 7 33.00 12 57.00
Chemistry 5 28.00 1 5.00 12 67.00
Mathematics 5 24.00 2 10.00 14 66.00
TABLE 9 - Continued
Item
5. Teachers who do not participate in science
fairs are looked upon as inadequate and










7. Youngsters who don'^produce projects are





8. Science fairs are becoming too competitive
for the fostering of students' development






Number Per Cent Number Per Cent Number Per Gent
3 14.00 6 29.00 12 57.00
5 28.00 8 44.00 5 28.00
0 .00 16 76.00 5 24.00
2 10.00 8 43.00 11 52.00
6 33.00 7 39.00
12: 57 .00 7 33.00
2 10.00 13 61.00 6 29.00
4 22.00 12 67.00 2 11.00
2 10.00 12 57.00 7 33.00
3 14.00 10 48.00 8 38.00
2 11.00 7 39.00 9 50.00
5 24.00 11 52.00 5 24.00




Number Per Cent Number Per Cent Number Per Cent
9. Science fairs give more recognition to the
beautiful display project than the crude
research type.
Biology 9 43.00 4 19.00 8 38.00
Chemistry 8 44.00 5 28.00 5 28.00
Mathematics 7 33.00 6 29.00 8 38.00
10. Science fair projects should be mandatory for
all students.
Biology 0 .00 17 81.00 4 19.00
CO
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Chemistry 2 11.00 10 56.00 6 33.00
Mathematics 3 14.00 16 76.00 2 10.00
11. Where the science fair idea is popular
teachers get "fears" around science fair
time that there won't be enough projects
submitted by the students.
Biology 12 57.00 5 24.00 4 19.00
Chemistry 7 39.00 6 33.00 5 28.00
Mathematics 7 33.00 9 43.00 5 24.00
12. Science fairs are a nuisance. They just
make more busy work for busy teachers.
Biology 2 10.00 13 61.00 6 29.00
Chemistry 3 17.00 9 50.00 6 33.00
Mathematics 2 10.00 12 57.00 7 33.00
TABLE 9 - Continued
Item
13. Science fairs are held to give publicity









15. Science fairs are nothing more than




16. Most Science fair projects are finally
done by the parents with plenty of in¬







Number Per Cent Number Per Cent Number Per Cent
2 10.00 11 52.00 8 38.00
3 17.00 9 50.00 6 33.00
2 10.00 12 57.00 7 33.00
13 61.00 2 10.00 6 29.00
15 83.00 3 17.00
19 90.00 1 5.00
«
1 5.00
0 .00 15 71.00 6 29.00
0 .00 14 78.00 4 22.00
0 .00 20 95.00 1 5.00
3 14.00 10 48.00 8 38.00
1 5.00 7 39.00 10 56.00
0 .00 15 71.00 6 29.00




Number Per Cent Number Per Cent Number Per Cent
17. Science fairs can help status quo teachers

















18. Science fairs serve to stimulate greater
interest in science study over and above
routine class assignments.
Biology 16 76.00 1 5.00 4 19.00
Chemistry 17 78.00 4 22.00 0 .00
Mathematics 20 95.00 1 5.00 0 .00
Science fairs serve to focus attention
on science study in school.
Biology 12 57.00 1 5.00 8 38.00
Chemistry 10 56.00 1 5.00 7 39.00
Mathematics 15 71.00 0 .00 6 29.00
20. Science fair projects can sometimes lead
youngsters to experiment with dangerous
X-rays, chemicals and other equipment










TABLE 9 - Continued
Item
Responses ' ' ' '
True False ' Debatable
Number Per Cent Number Per Cent Number Per Cent
21. Science fair projects can be used to
meet individual differences and
supplement class assignments.
Biology 15 71.00 2 10.00 4 19.00
Chemistry 15 83.00 3 17.00 0 .00
Mathematics 19 90.00 0 .00 2 10.00
22. Science fairs are just whims of publicity
minded administrators who feel their
school isn't chic if they don't have a
science fair.
Biology 1 5.00 9 43.00 11 52.00
Chemistry 2 11.00 10 56.00 6 33.00
Mathematics 0 .00 15 71.00 6 29.00
Science fairs are just a present whim
and will soon be passe.
Biology 1 5.00 14 66.00 6 29.00
Chemistry 0 0.00 11 61.00 7 39.00
Mathematics 0 .00 12 37.00 9 43.00
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Science fair teachers devote too much time pushing projects.--The
question pertained to science fair teachers using too much time during
the year "pushing" the project. The majority of the responses in chemis¬
try and mathematics considered the statement debatable. The debatable
responses were 9 or 50.00 per cent in chemistry, 12 or 57.00 per cent in
mathematics and 8 or 38.00 per cent in biology. Of^the three groups,
the highest number of false responses, 7 or 33.00 per cent were in biology,
followed by 6 or 29.00 per cent in mathematics. The highest true re¬
sponses were in chemistry, 7 or 39.00 per cent followed by 6 or 29.00
per cent in biology and 3 or 14.00 per cent in mathematics.
Good teaching promoted by science fairs.--This question was con¬
cerned with science fairs promoting good teaching. The majority of the
responses in each department considered the statement debatable. The
highest debatable responses were in chemistry, 14 or 66.00 per cent.
This was followed by 14 or 66.00 per cent in mathematics and 12 or 57.00
per cent in biology. The true responses were 2 or 10.00 in biology, 5
or 28.00 per cent in chemistry and 5 or 24.00 per cent in mathematics.
The false responses were highest in biology, 7 or 33.00 per cent, follow¬
ed by 2 or 10.00 per cent in mathematics and 1 or 5.00 per cent in chemis¬
try.
Reactions toward teachers not participating in science fairs.--
This question pertained to teachers not participating in science fairs
being looked upon as inadequate and devoid of the scientists' creative
ability. Sixteen or 76.00 per cent of the responses in mathematics con¬
sidered the statement false. This was followed by 8 or 44.00 per cent
in chemistry and 6 or 29.00 per cent in biology. No mathematics respon¬
dents considere d the statement as true, 3 or 14.00 per cent in biology
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and 5 or 28.00 per cent in chemistry considered it true. Twelve or 57.00
per cent in biology considered the statement debatable.
Science fairs as a part of the curriculum.—The question was con¬
cerned with science fairs being a regular part of the curriculum. The
chemistry responses were almost evenly distributed with B or 28.00 per
cent as true, 6 or 33.00 per cent as false and 7 or 39.00 per cent as
debatable. The majority of the biology responses 11 or 52.00 per cent
indicated the statement was debatable. The majority of the mathematics
responses considered it as false, 12 or 52.00 per cent. Two or 10.00
per cent each in biology and mathematics considered the statement true.
Treatment of youngsters not doing projects by science fair-minded
teacher.—The problem was concerned with the science fair-minded teacher
leaving youngsters out in the cold who do not produce projects. Accord¬
ing to the majority of responses in each department, this is a false
statement. The responses were 13 or 61.00 per cent in biology, 12 or 67.
00 per cent in chemistry and 12 or 57.00 per cent in mathematics. The
true responses were 2 or 10.00 per cent in biology, 4 or 22.00 per cent
in chemistry and 2 or 10.00 per cent in mathematics. The debatable re¬
sponses were 6 or 29.00 per cent in biology, 2 or 11.00 per cent in
chemistry and 7 or 33.00 per cent in mathematics.
Development of students* good work and research habits in highly
competitive science fairs.—The question pertained to science fairs be¬
coming too competitive for the fostering of the students' development of
good work and research habits. The true responses which were low were 3
or 14.00 per cent in biology, 2 or 11.00 per cent in chemistry and 5 or
24.00 per cent in mathematics. According to the majority of the
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mathematics responses, 11 or 52.00 per cent, the statement was false.
Other false responses were 10 or 48.00 per cent in biology and 7 or 39.00
per cent in chemistry. The majority of the chemistry responses, 9 or
50.00 per cent considered the statement debatable. Other debatable re¬
sponses were 8 or 38.00 per cent in biology and 5 or 24.00 per cent in
mathematics.
Recognition given display and crude research involved.—The ques¬
tion was concerned with science fairs giving more recognition to the
beautiful display project than the crude research type. The responses
in no one department indicated by majority that this statement was true,
false or debatable. However, there was a large number of true responses
in biology, 9 or 43.00 per cent and in chemistry, 8 or 44.00 per cent.
The true responses in mathematics were 7 or 33.00 per cent. The false
responses were almost evenly distributed. There were 4 or 19.00, per
cent in biology, the debatable 5 or 28.00 per cent in chemistry and 6 or
29.00'per cent in mathematics. The debatable responses were 8 or 38.00
per cent in biology, 5 or 28.00 per cent in chemistry and 8 or 38.00 per
cent in mathematics.
Making science fair projects mandatory for all students.--This
problem was concerned with science fair projects becoming mandatory for
all students. According to the responses, 17 or 81.00 per cent in biology,
10 or 56.00 per cent in chemistry and 16 or 76.00 per cent in mathematics,
this statement is false. There were no true responses in biology, 2 or
11.00 per cent in chemistry and 3 or 14.00 per cent in mathematics.
The debatable responses were 4 or 19.00 per cent in biology, 6 or 33.00
per cent in chemistry and 2 or 10.00 per cent in mathematics.
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Ffears of teachers about number of projects being submitted by
students.--The problem pertained to teachers having fears around science
fair time that there won't be enough projects submitted by students.
Only most of the respondents in biology, 12 or 57.00 per cent considered
this statement true. Other true responses were 7 or 39.00 per cent in
chemistry and 7 or 33.00 per cent in mathematics. The false responses
were 5 or 24.00 per cent in biology, 6 or 33.00 per cent in chemistry
and 9 or 43.00 per cent in mathematics. The debatable responses were 4
or 19.00 per cent in biology, 5 or 28.00 per cent in chemistry and 5 or
24.00 per cent in mathematics.
Science fairs as a nuisance to teachers.—The problem was concern¬
ed with science fairs being a nuisance and making more work for busy
teachers. Host of the respondents - in each department considered this
statement as false. The false responses were 13 or 61.00 per cent in
biology, 9 or 50.00 per cent in chemistry and 12 or 57.00 per cent in
mathematics. The debatable responses were 6 or 29.00 per cent in biology,
6 or 33.00 per cent in chemistry and 7 or 33.00 per cent in mathematics.
Science fairs as a means of giving publicity to the school and its
district.—The problem was concerned with science fairs being used to
bring publicity to a school and its district. The responses in each de¬
partment indicate this statement is false. The false responses were 11
or 52.00 per cent in biology, 9 or 50.00 per cent in chemistry and 12 or
57.00 per cent in mathematics. The true responses were 2 or 10.00 per
cent in biology, 3 or 17.00 per cent in chemistry and 2 or 10.00 per cent
in mathematics. The debatable responses were 8 or 38.00 per cent in
biology, 6 or 33.00 per cent in chemistry and 7 or 33.00 per cent in
mathematics.
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Science fairs as a means of improving the teaching of science.—
The question pertained to science fairs being a means of improving the
teaching of science. The majority of the responses in each department
Indicated that this statement is true. The responses were 13 or 61.00
per cent in biology, 15 or 83.00 per cent in chemistry and 19 or 90.00
per cent in mathematics. The false responses were 2 or 10.00 in
biology, .00 per cent in chemistry and 1 or 5.00 per*^cent in mathematics.
The debatable responses were 6 or 29.00 per cent in biology, 3 or 17.00
per cent in chemistry and 1 or 5.00 per cent in mathematics.
Science fairs as "gad-get” and gimmick shoW^s.—The question in¬
volved science fairs being nothing more than "gad-get" and "gimmick
shows". The indication of the responses in each department is that this
statement is false. The false responses were 10 or 48.00 per cent in
biology and 7 or 39.00 per cent in chemistry. The true responses were
3 or 14.00 per cent in biology, 1 or 5.00 per cent in chemistry and .00
per cent in mathematics. The debatable responses in chemistry, 10 or
56.00 per cent indicated that it was a debatable statement. Other debat¬
able responses were 8 or 38.00 per cent in biology and 6 or 29.00 per
cent in mathematics.
Science fairs as a means of helping status quo teachers.—The
question involved science fairs helping status quo teachers get new
life and spirit back into their teaching. Only 10 or 56.00 per cent
responses in chemistry considered this statement as true. Other true
responses were 9 or 43.00 per cent in biology and 10 or 48.00 per cent
in mathematics. The false responses were 7 or 33.00 per cent in biology,
8 or 44.00 per cent in chemistry and 3 or 14.00 per cent in mathematics.
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The debatable responses were 5 or 24.00 per cent in biology, .00 per
cent in chemistry and 8 or 38.00 per cent in mathematics.
Science fairs as a means of stimulating greater interest in seieftce
study.—The problem involved was concerned with science fairs creating
interest in science study over and above routine class assignments. The
responses to this statement in each department indicated it is true. The
responses were 16 or 76.00 per cent in biology, 17 or 78.00 per cent in
chemistry and 20 or 95.00 per cent in mathematics. False responses were
1 or 5.00 per cent in biology, 4 or 22.00 per cent in chemistry and 1 or
5.00 per cent in mathematics. There were no debatable responses in chem¬
istry and mathematics and the biology debatable response was 4 or 19.00
per cent.
Science fairs as a means of focusing attention on science study.--
The problem was concerned with science fairs serving to focus attention
on science study in school. The majority of responses in each depart¬
ment indicated the statement is true. The true responses were 16 or 76.
00 per cent in biology, 17 or 78.00 per cent in chemistry and 20 or 95.00
per cent in mathematics. The false responses were 1 or 5.00 each in
biology and mathematics and debatable responses were .00 per cent in chem¬
istry and mathematics, while 4 or 19.00 per cent in biology.
Science fair projects as being dangerous.—The problem was involved
with science fair projects being dangerous by leading youngsters to ex¬
periment with dangerous X-rays, chemicals and other unfamiliar equipment.
There was not a majority response in either department ascertaining
whether the statement was true, false or debatable. The true responses
were 8 or 38.00 per cent in biology, 7 or 39.00 per cent in chemistry
and 10 or 48.00 per cent in mathematics. The false responses were 6 or
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29.00 per cent in biology, 3 or 17.00 per cent in chemistry and 7 or
33.00 per cent in mathematics* The debatable responses were 7 or 33.00
per cent in biology, 8 or 44.00 per cent in chemistry and 4 or 19.00
per cent in mathematics.
Science fair projects as a means of meeting individual differences
and supplementing class assignments.--The problem was concerned with
science fairs being used to meet individual differences and supplementing
class assignments. The responses in each graduate department supported
this statement as true. The true responses were 19 or 90 per cent in
mathematics, 15 or 83.00 per cent in chemistry and 15 or 71.00 per cent
in biology. The false responses were 2 or 10.00 per cent in biology,
3 or 17.00 per cent in chemistry and .00 per cent in mathematics. The
debatable responses were 4 or 19.00 per cent in biology and .00 per cent
in mathematics. The debatable responses were 4 or 19.00 per cent in
biology and .00 per cent in chemistry and 2 or 10.00 per cent in mathe¬
matics.
Science fairs as whims of publicity-minded administrators .--The
problem pertained to science fairs being the whims of publicity minded
administrators who feel that their school is not chic if they do not
have a science fair. The majority responses in chemistry, 10 or 56.00
per cent and in mathematics, 15 or 56.00 per cent indicated that this
statement was false. The false response in biology was 9 or 43.00 per
cent in biology, 2 or 11.00 per cent in chemistry and .00 per cent in
mathematics. The responses in biology 11 or 52.00 per cent indicated
that the statement was debatable. Other debatable responses were 6 or
33.00 per cent in chemistry and 6 or 29.00 per cent in mathematics.
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Science fairs as a present whim.--The problem involved science
fairs being a present whim and soon becoming passe. According to the
responses in each department, the statement is false. The false respon¬
ses were 14 or 66.00 per cent in biology, 11 or 61 per cent in chemistry
and 12 or 57.00 per cent in mathematics. The true responses were 1 or
5.00 per cent in biology and .00 per cent each in chemistry and mathe¬
matics. The debatable responses were 6 or 29.00 per cent in biology,
7 or 39.00 per cent in chemistry and 9 or 43.00 per cent in mathematics.
The data in Table 10 indicate that according to the opinions of
the respondents in each department that science fairs have not been
over-stressed or over-emphasized by science teachers. In response to
the question: "Do you feel that science teachers have created a franken-
stein monster out of the science fair?", over eighty per cent of the
responses in each graduate department indicated no. The no responses
were 19 or 20.00 in biology, 15 or 83.00 per cent in chemistry and 17
or 81.00 per cent in mathematics. The yes responses were 2 or 10.00
per cent in biology, 3 or 17.00 per cent in chemistry and 4 or 17.00
per cent in mathematics.
TABLE 10
RESPONSES REPORTED ACCORDING TO FIELDS OF SPECIALIZATION
TO QUESTION; "DO YOU FEEL THAT SCIENCE TEACHERS HAVE



















Opinions about Science Congresses
Foreword.--The data derived from the responses of the sixty science
teachers participating in the 1965 Atlanta University National Science
Foundation Summer Institute to certain aspects of science congresses are
listed in Table 11.
Students with poor oral expression entering congresses.—This prob¬
lem involved students with poor expression entering science congresses.
The responses in each department, biology 12 or 57.00 per cent, chemistry
11 or 56.00 per cent and mathematics, 13 or 61.00 per cent indicated this
statement is false. The true responses were 3 or 14.00 per cent in
biology, 1 or 5.00 per cent in chemistry and 2 or 10.00 per cent in
mathematics. The debatable responses were 6 or 29.00 per cent in.biology,
7 or 39.00 per cent in chemistry and 6 or 27.00 per cent in mathematics.
Camouflaging inferior projects.--The question was concerned with
Students who are convincing^ speakers camouflaging inferior projects.
The majority of responses in chemistry, 13 or 72.00 per cent and in
TABLE 11
RESPONSES REGARDING SCIENCE CONGRESSES REPORTED ACCORDING TO
FIELDS OF SPECIALIZATION
Responses
Item True False Debatable
' Number Per Cent Number Per Cent Number Per Cent
1. Students who can not express themselves
well should not enter science congresses.
Biology 3 14.00 12 57.00 6 29.00
Chemistry 1 5.00 10 56.00 7 39.00
Mathematics 2 10.00 13 61.00 6 27.00
2. Students who are very convincing speakers
can easily camouflage inferior projects.
Biology 3 10.00 10 48.00 8 38.00
Chemistry 3 17.00 13 72.00 2 11.00
Mathematics 2 10.00 12 57.00 7 33.00
3. Explanations should be rehearsed.
Biology 10 48.00 7 33.00 4 19.00
Chemistry 11 61.00 4 22.00 3 17.00
Mathematics 15 71.00 2 10.00 4 19.00
4. Explanations should be learned by memory.
Biology 6 29.00 13 61.00 2 10.00
Chemistry 0 .00 17 95.00 1 5.00
Mathematics 2 10.00 14 66.00 5 24.00
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6. Students should be discouraged from pre¬
senting their projects, regardless of the
harm they may suffer, if it is felt that




7. Having students to explain projects is an
effective way of ascertaining whether stu¬




8. Students should be allowed to read their




9 43.00 4 19.00 8 38.00
3 17.00 6 33.00 9 50.00
3 14.00 10 48.00 8 38.00
2 10.00 11 52.00 8 38.00
5 28.00 8 44.00 5 28.00
2 10.00 12 57.00 7 33.00
10 48.00 11 52.00 0 .00
9 50.00 4 22.00 5 28.00
7 33.00 9 43.00 5 24.00
0 .00 16 76.00 5 24.00
2 11.00 12 67.00 4 22.00
0 .00 16 76.00 5 24.00
TABLE 11 - Continued
'' • Rie'st>onsie's'' -
Item True False Debatable
' ' Number Per Cent Number Per Cent Number Per Cent9.Teachers should be supplemented for the





10. It is all right for teachers to do projects
for students as long as teachers are able










3 14.00 10 48.00 8 38.00
5 28.00 8 44.00 5 28.00
8 38.00 7 33.00 6 29.00
0 .00 17 81.00 4 19.00
0 .00 15 83.00 3 17.00
0 .00 15 71.00 6 29.00
15 71.00 0 .00 6 29.00
10 56.00 1 5.00 7 39.00
16 76.00 1 5.00 4 19.00
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mathematics 2 or 57.00 per cent indicated that this statement is false.
The false response in biology was 10 or 48.00 per cent. The true respon¬
ses were 3 or 14.00 per cent in biology, 3 or 17.00 per cent in chemistry
and 2 or 10.00 per cent in mathematics. The debatable responses were 8
or 38.00 per cent in biology, 2 or 11.00 per cent in chemistry and 7 or
33.00 per cent in mathematics.
Rehearsing explanations.—The question pertained to explanations
being rehearsed by students. According to the responses in chemistry,
11 or 61.00 per cent and mathematics, 15 or 71.00 per cent, the statement
is true. The true response in biology was 10 or 48.00 per cent. The
false responses were 7 or 33.00 per cent in biology, 4 or 22.00 per cent
in chemistry and 2 or 10.00 per cent in mathematics. The debatable re¬
sponses were 8 or 38.00 per cent in biology, 9 or 50.00 per cent in chem¬
istry and 8 or 38.00 per cent in mathematics.
Memorizing explanations.--The problem was concerned with explanations
being learned by memory. According to the responses in each department,
13 or 61.00 per cent in biology, 17 or 95.00 per cent in chemistry and
14 or 66.00 per cent in mathematics, the statement is false. The true
responses were 6 or 29.00 per cent in biology, .00 per cent in chemistry
and 2 or 10.00 per cent in mathematics. The debatable responses were 2
or 10.00 per cent in biology, 1 or 5.00 per cent in chemistiry and 5 or
24.00 per cent in mathematics.
Briefing students on what to say.--The problem was concerned with
students being briefed on what to say in explaining their projects. There
were not sufficient responses in either department to support this as
true, false or debatable. The true responses were 9 or 43.00 per cent
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in biology, 3 or 17.00 per cent in chemistry and 3 or 14.00 per cent in
mathematics. The false responses were 4 or 19.00 per cent in biology,
6 or 33.00 per cent in chemistry and 10 or 48.00 per cent in mathematics.
The debatable responses were 8 or 38.00 per cent in biology, 9 or 50.00
per cent in chemistry and 8 or 38.00 per cent in mathematics.
Students embarrassing schools in presentation of projects.—The
problem involved was concerned with students presenting projects when it
was felt that they would embarrass their schools. Most of the responses
in biology, 11 or 52.00 per cent and in mathematics indicated that this
statement was false. The false response in chemistry was 8 or 44.00 per
cent. The true responses were 2 or 10.00 per cent in biology, 5 or 28.00
per cent in chemistry and 2 or 10.00 per cent in mathematics. The deba¬
table responses were 8 or 38.00 per cent in biology, 5 or 28.00 per cent
in chemistry and 7 or 33.00 per cent in mathematic$.
The explanation of projects as a means of ascertaining who did them.--
The problem was concerned with having students to explain their project
as being dn effective way of ascertaining whether they or their parents
did them. Only the responses in biology, 11 or 52.00 per cent indicated
that this statement was false. The false responses were 4 or 22.00 per
cent in chemistry and 9 or 43.00 per cent in mathematics. The true re¬
sponses were 10 or 48.00 per cent in biology, 9 or 50.00 per cent in
chemistry and 7 or 33.00 per cent in mathematics. The debatable responses
were .00 per cent in biology, 5 or 28.00 in chemistry and 5 or 24.00 per
cent in mathematics.
Reading research rather than explaining it.—The problem was con¬
cerned with students reading their research when presenting it rather
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than explaining it. The majority of responses in each department, 16 or
76.00 per cent in biology, 12 or 67.00 per cent in chemistry and 16 or
76.00 per cent in mathematics. The true responses were .00 per cent
each in biology and mathematics and 2 or 11.00 per cent in chemistry.
The debatable {responses were 5 or 24.00 per cent in biology, 4 or 22.00 .
per cent in chemistry and 5 or 24.00 per cent in mathematics.
Supplementing teachers for advising students.—The problem involved
supplementing teachers for the time spent in advising students that do
projects. The responses in each department were insufficient to indicate
that this statement was true, false or debatable. The true responses
t
were 3 or 14.00 per cent in biology, 5 or 28.00 per cent in chemistry
and 8 or 38.00 per cent in mathematics. The false responses were 10 or
48.00 per cent in biology, 8 or 44.00 per cent in chemistry and 7 or 33.00
per cent in mathematics. The debatable responses were 8 or 38.00 per
cent in biology, 5 Or 28.00 per cent in chemistry and 6 or 29.00 per cent
in mathematics.
Teachers doing projects for students.—The question involved teach¬
ers doing projects for students and then coaching them adequately on how
to explain them. Host of the responses in each department, 17 or 81.00
per cent in biology, 15 or 83.00 per cent in chemistry and 15 or 71.00
per cent in mathematics Indicated that this statement is false. There
were no true responses. The debatable responses were 4 or 19.00 per
cent in biology, 3 or 17.00 per cent in chemistry and 6 or 29.00 per cent
in mathematics.
Judging projects more validly.—The problem was concerned with the
need for methods to be developed so that projects may be judged more
validly. The true responses, 15 or 71.00 per cent in biology, 10 or
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56.00 per cent in chemistry and 16 or 76.00 per cent in mathematics indi¬
cated that the statement was true. The false responses were 1 or 5.00^
each in chemistry and mathematics and ^00 per cent in biology. The deba¬
table responses were 6 or 29.00 per cent in biology, 7 or 39.00 per cent
in chemistry and 4 or 19.00 per cent in mathematics.
Importance of the Educational Values of Science
Fairs and Science Congresses
Foreword.—The data derived from the responses of the sixty science
teachers attending the 1965 National Science Foundation Summer Institute
at Atlanta University, which pertain to the importance of the educational
values of science fairs and science congress are presented in Table 12.
Science fairs and science congresses as a means for students to
acquire a functional knowledge of science.--The question was concerned
with the importance of science fairs and science congresses as being
means of stimulating students to acquire a functional knowledge of
science. The indices of importance as shown in Table 13 were: 3.90, 3.67
and 4.50 for the respondents in biology, chemistry and mathematics, re¬
spectively. The biology respondents assessed this value as being "Impor¬
tant", and chemistry respondents assessed it as being "important to some
extent", and the mathematics respondents assessed it as being "important
to some extent".
Science fairs and science congresses as means of stimulating and
fiu£TUring the scientifically glfted.--The problem was concerned with
science fairs and science congresses as being means of stimulating and
nurturing the scientifically gifted. As shown in Table 12 the indices
of importance were: 4.24, 3.83 and 3.66 respectively in biology, chem¬
istry and mathematics. The biology respondents assessed the values as
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being "of high importance", the chemistry respondents assessed it as be¬
ing "important to some extent", and the mathematics respondents assessed
it as being "important to some extent".
Science fairs and science congresses as means of identifying and
encouraging the scientifically gifted.--The problem was centered around
the importance of science fairs and science congresses as means of iden¬
tifying and encouraging the scientifically gifted. As shown in Table 12,
the indices of importance were: 4.33, 3.94 and 4.24 respectively in biology,
chemistry and mathematics. This value was assessed as being of "high
importance" by both the respondents in biology, and mathematics. It was
assessed as being "important" by the respondents in chemistry.
Science fairs and science congresses as providing a means for stu¬
dents to become aware of influence of science.—The question pertained
to the importance of science fairs and science congresses as providing
a mfeans for students to become aware of the influence of science on human
life and thought. The indices of importance were: 3.65, 3.95 and 4.34
respectively in biology, chemistry and mathematics. The biology respond¬
ents assessed the value as being "important to some extent", the chemis¬
try respondents assessed it as being "important", and the mathematics
respondents assessed it as being "of high importance".
Science fairs and science congresses as means of adding meaning to
principles learned in the classroom.--The question was concerned with
the importance of science fairs and science congresses as a means of
adding meaning to principles learned in the classroom. The Indices of
importance were: 3.65, 3.95 and 4.34. The biology respondents assessed
the value as being "important to some extent", the chemistry respondents
assessed it as being "important", and the mathematics respondents assessed
TABLE 12
NUMBER AND PERCENTAGE OF RESPONDENTS IN EACH GRADUATE DEPARTMENT ASSESSING
VARIOUS LEVELS OF IMPORTANCE TO THE EDUCATIONAL VALUES OF
SCIENCE FAIRS AND SCIENCE CONGRESSES
Per Cent Per Cent Per Cent Per Cent Per Cent
or Per Important Important of no Index
Item High Cent to some in some Real of
Importance Important Extent Instances Importance Importance
1. They are a means for stu¬
dents to acquire a func¬
tional knowledge of science.
Biology 8 38.00 7 33.00 2 10.00 4 19.00 0 .00 3.90
Chemistry 7 39.00 4 22.00 5 28.00 2 11.00 0 .00 3.67
Mathematics 6 29.00 12 57.00 3 14.00 0 0.00 0 .00 4.15
2. They stimulate and nurture
the scientifically gifted.
Biology 12 57.00 5 24.00 1 24.00 3 14.00 0 .00 4.24
Chemistry 5 28.00 8 44.00 2 11.00 3 17.00 0 .00 3.83
Mathematics 3 14.00 12 57.00 2 10.00 4 19.00 0 .00 3.66
3. They identify and en¬
courage the scientifi¬
cally gifted.
Biology 7 33.00 6 29.00 4 19.00 0 00.00 4 19.00 4.33
Chemistry 8 44.00 5 28.00 3 17.00 0 0.00 2 11.00 3.94
Mathematics 7 33.00 10 48.00 4 19.00 0 0.00 0 0.00 4.24
TABLE 13 - Continued
Per Cent Per Cent Per Cent Per Cent Per Cent
Item of Per Important Important of no Index
High Cent to some in some Real of
Importance Important Extent Instances Importance Importance
4. They provide a means for
students to become aware
of the influence of science
on human life and thought.
Biology 8 38.00 3 14.00 7 33.00 2 10.00 1 5.00 3.70
Chemistry 8 44.00 5 28.00 0 00.00 3 17.00 2 11.00 3.77
Mathematics 5 24.00 11 52.00 1 5.00 4 19.00 0 00.00 3.81
They add meaning to scien¬
tific principles learned
in the classroom.
Biology 7 33.00 4 19.00 8 38.00 2 10.00 0 .00 3.65
Chemistry 7 39.00 3 17.00 8 44.00 0 00.00 0 .00 3.95
Mathematics 10 48.00 8 8.38 3 14.00 0 00.00 0 .00 4.34
They stimulate the in¬
terests of students who
have special scientific
talent.
Biology 10 48.00 7 33.00 0 .00 4 19.00 0 .00 4.30
Chemistry 8 44.00 7 39.00 0 .00 3 17.00 0 .00 4.10
Mathematics 10 48.00 11 52.00 0 .00 0 0.00 0 .00 4.48


















7. They reveal latent abilities.
Biology 5 24.00 8 38.00 7 33.00 0 0.00 1 5.00 3.76
Chemistry 1 5.00 5 28.00 9 50.00 0 0.00 3 17.00 2.98
Mathematics 3 14.00 7 33.00 7 33.00 2 10.00 2 10.00 3.31
They encourage students to
express themselves by using
their skills and interests
in science. '
Biology 6 29.00 11 52.00 4 19.00 0 0.00 0 0.00 4.10
Chemistry 4 22.00 7 39.00 5 28.00 2 11.00 0 0.00 3.72
Mathematics 9 43.00 8 38.00 4 19.00 0 0.00 0 0.00 4.24
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it as being "of high importance".
Science fairs and science congresses as a means of stimulating
students who have special scientific talent,--The question involved the
importance of science fairs and science congresses as being means of
stimulating the interests of students who have special scientific talent.
The indices of importance were: 4.30, 4.10, and 4.48, respectively for the
respondents in biology, chemistry and mathematics. The biology respond¬
ents assessed the value as being "of high importance", the chemistry
respondents assessed it as being "important", and the mathematics re¬
spondents assessed it as being "of high importance".
Science fairs and science congresses as a means of revealing latent
abilities.--The question was concerned with the importance of science
fairs and science congresses as a means of revealing latent abilities.
The indices of importance were: 3.76, 2.98 and 3.31, respectively in
biology, chemistry, and mathematics. The biology respondents assessed
the value as being "important to some extent", the chemistry respondents
assessed it as being "of no real importance", and the mathematics re¬
spondents assessed it as being "important in some instances".
Science fairs and science congresses as a means of encouraging
self-expression.—The question concerned the importance of science fairs
and science congresses as a means of encouraging students to express
themselves by using their skills and interests in science. The indices
of importance were: 4.10, 3.72 and 4.24»respectively for the respondents
in biology, chemistry and mathematics. The biology respondents assessed
the value as being "important", the chemistry respondents assessed it
as being "important to some extent", and the mathematics respondents
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assessed It as being "of high Importance".
Students Strengths and Weaknesses In Doing Projects
Foreword.--The data derived from the responses of sixty science
teachers participating In the National Science Foundation Summer Insti¬
tute at Atlanta University during the summer of 1965 which pertain to
the strengths and weaknesses of the skills of students who were sponsored
or observed by the respondents are presented In Table 13.
Stating problems.—The question pertained to the strengths and weak
nesses of students In stating problems while developing projects. The
respondents In biology, 12 or 57...00 per cent. In chemistry, 9 or 50.00
per cent In mathematics, 15 or 71.00 per cent rated this skill of the
respective students as fair. The rating of good was 7 or 33.00 per cent
In biology, 6 or 33.00 per cent In chemistry and 6 or 29.00 per cent In
mathematics. The rating of poor was 2 or 10.00 per cent In biology, 3 or
17.00 per cent In chemistry and 0.00 per cent In mathematics.
Outlining projects.--The problem was concerned with the strengths
and weaknesses of students In outlining their science projects. The re¬
spondents In all departments gave a fair rating for this skill of the
respective students. The rating of fair was 14 or 66.00 per cent In
biology, 14 or 78.00 per cent In chemistry and 15 or 71.00 per cent In
mathematics. The rating of good was 2 or 10.00 per cent In biology, 2
or 11.00 per cent In chemistry and 4 or 19.00 per cent In mathematics.
The rating of poor was 5 or 24.00 per cent In biology, 3 or 17.00 per
cent In chemistry and 0.00 per cent In mathematics.
Studying available references.--The question pertained to students
studying available references while developing their science projects.
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TABLE 13
NUMBER AND PERCENTAGE REPORTED ACCORDING TO GRADUATE FIELDS OF
SPECIALIZATION INDICATING EXTENT OF MASTERY OF RESEARCH
SKILLS BY STUDENTS SPONSORED OR OBSERVED BY RESPOND¬
ENTS IN SCIENCE FAIRS AND/OR SCIENCE CONGRESS
Rating
Item Good Fair Poor
No. Per Cent No. Per Cent No. Per Cent
1. Stating the problem
Biology 7 33.00 12 57.00 2 10.00
Chemistry 6 33.00 9 50.00 3 17.00
Mathematics 6 29.00 15 71.00 0 0.00
2. Outlining the project
Biology 2 10.00 14 66.00 5 24.00
Chemistry 2 11.00 14 78.00 3 17.00
Mathematics
3. Studying available
4 19.00 15 71.00 6 0.00
references
Biology 3 14.00 16 76.00 2 10.00
Chemistry 6 33.00 10 56.00 2 11.00
Mathematics 3 14.00 12 57.00 6 29.00
4. Surveying materials
available
Biology 4 19.00 15 71.00 2 10.00
Chemistry 5 28.00 11 61.00 2 11.00




Item Good Fair Poor
No. Per Cent No. Per Cent No . Per Cent
5. Collecting materials
Biology 9 43.00 11 52.00 1 5.00
Chemiistry 8 44.00 10 56.00 0 0.00
Mathematics 10 48.00 11 52.00 0 0.00
6. Selecting bibliogra¬
phy and keeping notes
on reading
Biology 2 10.00 11 52.00 8 38.00
Chemistry 7 39.00 7 39.00 4 22.00
Mathematics 2 10.00 12 57.00 7 33.00
7. Collecting data in a
precise manner
Biology 5 24.00 11 52.00 5 24.00
Chemistry 7 39.00 7 39.00 4 22.00
Mathematics 0 0.00 15 71.00 6 29.00
8. Designing and setting
up experiments
Biology 12 57.00 3 14.00 6 29.00
Chemistry 14 78.00 2 11.00 2 11.00
Mathematics 11 52.00 8 38.00 2 10.00
9. Using adequate controls
Biology 3 14.00 12 57.00 6 29.00
Chemistry 4 22.00 9 50.00 5 28.00
Mathematics 2 10.00 14 66.00 5 24.00
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TABLE 13 - Continued
Item Good Fair Poor
No. Per Cent No. Per Cent No. Per Cent
10. Keeping adequate records
Biology 2 10.00 14 66.00 5 24.00
Chemistry 2 11.00 9 50.00 7 39.00
Mathematics 5 24.00 14 66.00 2 10.00
11. Interpreting records
by use of charts,
diagrams and models
Biology 1 5.00 16 76.00 4 19.00
Chemistry 2 11.00 11 61.00 5 28.00
Mathematics 3 14.00 12 57.00 6 29.00
12. Studying limitations
of data
Biology 2 10.00 3 14.00 16 76.00
Chemistry* 2 11.00 7 39.00 9 50.00




Biology 0 0.00 10 48.00 11 52.00
Chemistry 0 0.00 8 44.00 10 56.00
Mathematics 1 5.00 9 43.00 11 52.00
14. Considering degree
of accuracy of equip¬
ment
Biology 2 10.00 13 61.00 6 29.00
Chemistry 3 17.00 11 61.00 4 22.00
Mathematics 4 19.00 10 48.00 7 33.00
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No. Per Cent No. Per Cent No . Per Cent
15. Presenting periodic
progress reports
Biology 3 14.00 12 57.00 6 29.00
Chemistry 5 28.00 7 39.00 6 33.00
Mathematics 7 33.00 10 48.00 4 19.00
16. Making self-evaluation
of project
Biology 4 19.00 12 57.00 5 24.00
Chemistry 2 11.00 11 61.00 5 28.00
Mathematics 8 38.00 11 62.00 2 10.00
17. Drawing proper con¬
clusions in relations
Biology 1 5.00 17 71.00 3 14.00
Chemistry 4 22.00 10 56.00 4 22.00
Mathematics 5 24.00 14 66.00 2 10.00
18. Presenting final re¬
port, preserving re¬
cords
Biology 1 5.00 16 76.00 4 19.00
Chemistry 2 11.00 12 67.00 3 14.00
Mathematics 8 38.00 10 48.00 3 14.00
19. Conducting the pro¬
ject over a long period
of time such as 2 or 3
years rather than 1,2,
3 months
Biology 1 5.00 3 14.00 17 81.00
Chemistry 0 0.00 6 33.00 12 67.00
Mathematics 1 5.00 6 29.00 14 66.00
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The respondents in each department, 16 or 76.00 per cent in biology,
10 or 56.00 per cent in chemistry and 12 or 57.00 per cent in mathe¬
matics rated this skill of the respective students as fair. The rating
of good was 3 or 14.00 per cent in biology, 6 or 33.00 per cent in
chemistry and 3 or 14.00 per cent in mathematics. The rating of poor
was 2 or 10.00 per cent in biology, 2 or 11.00 per cent in chemistry
and 6 or 29.00 per cent in mathematics.
Surveying materials available.--The question pertained to strengths
and weaknesses in surveying materials available while developing their
science projects. The respondents in each department, 15 or 71.00 per
cent in biology, 11 or 61.00 per cent in chemistry and 13 or 61.00 per
cent in mathematics rated this skill of the respective students as fair.
The rating of good was 4 or 19.00 per cent in biology, 5 or 28.00 per
cent in chemistry and 2 or 10.00 per cent in mathematics. The rating
of poor was 2 or 10.00 per cent in biology, 2 or 11.00 per cent in chem¬
istry, and 6 or 29.00 per cent in mathematics.
Collecting materials.--The question pertained to students' strengths
and weaknesses in survey available materials while doing their research
projects. The respondents in each department, 11 or 52.00 per cent in
biology, 10 or 56.00 per cent in chemistry and 11 or 52,00 per cent in
mathematics rated this skill of the respective students as fair. The
rating of good was 9 or 43.00 per cent in biology, 8 or 44.00 per cent
in chemistry and 11 or 52.00 per cent in mathematics. The only rating
of poor was 1 or 5.00 per cent in biology.
Selecting bibliography and keeping notes on reading.--The question
was centered around the strengths and weaknesses of students in selecting
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a bibliography and keeping notes on reading while developing science pro¬
jects. The respondents in biology, 11 or 52.00 per cent and in mathe¬
matics, 12 or 57.00 per cent rated this skill of the respective students
as fair. The rating of fair in chemistry was 7 or 39.00 per cent. The
rating of poor was 5 or 24.00 per cent in biology, 4 or 22.00 per cent
in chemistry and 6 or 29.00 per cent in mathematics.
Collecting data in a precise manner. The question involved the
strengths and weaknesses of students collecting data in a precise manner
while developing science projects. The respondents in biology 11 or 52.
oo per cent and in mathematics 15 or 71.00 per cent rated this skill of
the respective students as fair. The rating of good was 5 or 24.00 per
cent in biology, 7 or 39.00 per cent in chemistry, and .00 per cent in
mathematics. The rating of poor was 5 or 24.00 per cent in biology, 4
or 22.00 per cent in chemistry and 6 or 29.00 in mathematics.
Designing and setting up experiments.—The question concerned the
strengths and weakness of students in designing and setting up experi¬
ments while developing their science projects. The respondents in each
department, 12 or 57.00 per cent in biology, 14 or 78.00 per cent in
chemistry and 11 or 52.00 per cent in mathematics rated this skill of
the respective students as good. The rating of fair was 3 or 14.00 per
cent in biology, 2 or 11.00 per cent in chemistry and 8 or 38.00 per cent
in mathematics. The rating of poor was 6 or 29.00 per cent in biology,
5 or 28.00 per cent in chemistry and 5 or 24.00 per cent in mathematics.
Keeping adequate records.--The question concerned the strengths
and weakness of students in keeping adequate records while developing
their science projects. The respondents in each department, 14 or 66.00
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per cent in biology, 9 or 50.00 per cent in chemistry and 14 or 66.00
per cent in mathematics rated this skill of the respective students as
fair. The good rating was 2 or 10.00 per cent in biology, 2 or 11.00
per cent in chemistry and 5 or 14 per cent in mathematics. The rating
of poor was 5 or 24.00 per cent in biology, 7 or 39.00 per cent in
chemistry and 2 or 10.00 per cent in mathematics.
Interpreting records.—The question pertained to strengths and
weaknesses of students in interpreting records by use of charts, diagrams
and models. The respondents in each department, 16 or 76.00 per cent
in biology, 11 or 61.00 per cent in chemistry and 12 or 57.00 per cent
in mathematics rated this skill of the respective students as fair. The
rating of good was 1 or 5.00 per cent in biology, 2 or 11.00 per cent in
chemistry and 3 or 14.00. per cent in mathematics. The rating of good
was 4 or 19.00 per cent in biology, 5 or 28.00 per cent in chemistry and
6 or 29.00 per cent in mathematics.
Studying limitations of data.—The question concerned the strengths
and weaknesses of students in studying the limitations of data while
developing science projects. The respondents in each department, 16 or
76.00 per cent in biology, 9 or 50.00 per cent in chemistry and 12 or
57.00 per cent in mathematics, rated this skill of the respective stu¬
dents as poor. The rating of good was 2 or 10.00 per cent in biology,
2 or 11.00 per'cent in chemistry and 2 or 10.00 per cent in mathematics.
The rating of fair was 3 or 14.00 per cent in biology, 7 or 39.00 per
cent in chemistry and 3 or 33.00 per cent in mathematics.
Using statistical measures for predictions.--The question concern¬
ed the strengths and weaknesses of students in using statistical measures
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for predictions. The respondents in each department, 11 or 52.00 per
cent in biology, 10 or 56.00 per cent in chemistry and 11 or 52.00 per
cent in mathematics rated this skill of the respective students as poor.
There was just 1 or 5.00 per cent rating of good which was in mathe¬
matics. The rating of fair was 10 or 48.00 per cent in biology, 8 or
44.00 per cent in chemistry and 9 or 43.00 per cent in mathematics.
Considering degree of accuracy of equipment-The question involved
the strengths and weaknesses of students in considering degree of accu¬
racy of equipment while developing science projects. The respondents
in biology, 13 or 61.00 per cent and in chemistry, 11 or 61.00 per cent
rated this skill of the respective students as fair. The rating of fair
in mathematics was 10 or 48.00 per cent. The rating of good was 2 or
10,00 per cent in biology, 3 or 17.00 per cent in chemistry and 4 or
19,00 per cent in mathematics. The rating of poor was 6 or 29.00 per
cent in biology, 4 or 22.00 per cent in chemistry and 7 or 33.00 per cent
in mathematics.
Presenting periodic progress reports.—The question involved the
strengths and weaknesses of students in presenting periodic progress re¬
ports of their science projects. Only in biology was the response suffi¬
cient to reflect a rating. The respondents in biology rated this skill
of the respective students as fair. The rating of fair in chemistry was
7 or 39.00 per cent and in mathematics, 10 or 48.00 per cent. The rating
of good was 3 or 14.00 per cent in biology, 5 or 28.00 per cent in chem¬
istry and 7 or 33.00 per cent in mathematics. The rating of poor was 6
or 33.00 per cent in chemistry and 4 or 19.00 per cent in mathematics.
Making self-evaluation of project.--The question involved the
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strengths and weaknesses of students in making a self-evaluation of a
science project. The respondents in each department rated this skill
of the respective students as fair. The rating of fair in biology was
12 or 57.00 per cent, in chemistry 11 or 61.00 per cent and in mathe¬
matics, 11 or 62.00 per cent. The rating of good was 4 or 19.00 per
cent in biology, 2 or 11.00 per cent in chemistry and 8 or 38.00 per
cent in mathematics. The rating of poor was 5 or 24.00 per cent in
biology, 5 or 28.00 per cent in chemistry and 2 or 10.00 per cent in
mathematics.
Presenting final report, preserving records.—The question involved
the strengths and weaknesses of students in presenting the final report
of a science project and preserving records. The respondents in biology,
16 or 76.00 per cent and in chemistry 12 or 67.00 per cent rated this
skill of the respective students as fair. The rating of fair in mathe¬
matics was 10 or 48.00 per cent. The rating of good in biology was 1 or
5.00 per cent, 2 or 11.00 per cent and 8 or 38.00 per cent. The rating
of poor was 4 or 19.00 per cent in biology, 3 or 14.00 per cent in
chemistry and 3 or 14.00 per cent in mathematics.
Conducting a project within an adequate period of time.--The ques¬
tion pertained to students conducting a project over a long period of
time, such as two or three years, rather than one, two or three months.
The respondents in each department, 17 or 81.00 per cent in biology, 12
or 67.00 per cent in chemistry and 14 or 66.00 per cent in mathematics
rated this skill of the respective students as poor. The rating of good
was 1 or 5.00 per cent in biology and mathematics, and .00 per cent in
chemistry. The rating of fair was 3 or 14.00 per cent in biology, 6 or
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33.00 per cent in chemistry and 6 or 29.00 per cent in mathematics.
Sponsorship Without Pressure
Foreword.--The data derived from the responses of the sixteen
respondents in biology, sixteen respondents in chenistry and fourteen
respondents in mathematics who had sponsored students in science fairs
and/or science congress, pertaining to the question: "If it weren't
for pressures from fellow teachers, school administrators and college
professors, would you seriously consider having a science fair (or
science congress)?" are presented in Table 14.
According to Table 14, there was a tendency in biology for the
yes responses to increase as the years of sponsoring increased. As
the years of sponsoring increased in mathematics the yes responses re¬
mained constant. No relationship could be established between the
years of sponsoring and the responses in chemistry.
Interpretive Summaries
The interpretive summaries of the findings of this study are
given under six main captions; (1) Characteristics of Respondents, (2)
Opinions about Science Fairs, (3) Opinions about Science Congresses,
(4) Importance of Educational Values, (5) Opinions of Strengths and
Weaknesses of Students, and (6) Sponsorship with Pressure.
Interpretive Summaries of the Characteristics
of the Respondents
The data on the characteristics of the respondents as presented
in Tables 1-8, are summarized in the separate paragraphs that follow:
1. Enrollment in Graduate Departments
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TABLE 14
DISTRIBUTION OF RESPONSES TO QUESTION: "IF IT WEREN'T FOR
PRESSURES FROM FELLOW TEACHERS, SCHOOL ADMINISTRATORS
AND COLLKJE PROFESSORS, WOULD YOU SERIOUSLY CON¬
SIDER HAVING A SCIENCE FAIR (OR CONGRESS)?"
ACCORDING TO NUMBER OF YEARS SPONSOR¬
ING STUDENTS
Department
Years of Biology Chemistry Mathematics




















10 or more 0
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There were twenty-one subjects enrolled in biology
and mathematics each and eighteen enrolled in chemistry.
2. Sex
There were more male respondents than female. There
were more male respondents in chemistry and mathematics
than female. There were more female respondents in
biology than male.
3. Colleges Attended by Respondents
There were more respondents who were graduates of Miles
College, Birmingham, Alabama than any other college.
The respondents attended colleges in eleven states,
namely: Alabama, Arkansas, Georgia, Louisiana, Illinois,
Mississippi, Montana, Oklahoma, South Carolina, Tennessee
and Virginia.
4. Years of Teaching Experience
Most of the respondents in biology and .chemistry had
taught from three to five years and in chemistry from
Six to ten years or more,
5. Years of Sponsoring Students in Science Fairs and/or
Science Congresses
The respondents in chemistry had sponsored students the
longest number of years. The next longest years of
sponsoring were by respondents in biology. The respondents
in mathematics had sponsored students the least number
of years.
6. Reasons Respondents Sponsored Students in Science Fairs
and/or Science Congresses
The responses obtained from the questionnaire items
indicated that these teachers had one or several reasons
for sponsoring students in science fairs and/or science
congresses. A frequent reason given was that the re¬
spondents had sponsored students because they felt that
science fairs and/or science congresses are an essential
part of science teaching because of their educational
value, A less frequent reason was that the respondents
had sponsored students because they had been pressured
either directly or indirectly. The least frequent reasons
given were that the respondents had sponsored students in
order to maintain the respect of other science teachers
and that the winning of awards enhance their reputations
as good science teachers.
76
7. Top Awards Won by Students Sponsored by the Respondents
The responses obtained from the questionnaire items
showed that the respondents in biology had sponsored
the largest number of students who won top awards on
the district level. The respondents in chemistry had
sponsored the largest number of students who won top
awards on both the county and state levels. The largest
number of respondents who had sponsored students that
won no awards on these levels were the respondents in
mathematics. None of the respondents had sponsored
students that won top awards on the national level.
8. Respondents' Use of Instruments in Evaluating the Ef¬
fectiveness of Students' Participation in Science Fairs
or Science Congresses
Over seventy per cent of the respondents in each depart¬
ment had not used instruments such as (a) questionnaires,
(b) opinionnaires, (c) staddardized tests, (d) Interviews
in order to evaluate how effective the participation had
been of the students that they had sponsored in science
fairs and/or science congresses.
Interpretive Summary of the Opinions About
Science Fairs
A summary of the data reveaJIs that the responses were generally
favorable. The pattern of responses showing the findings are given be¬
low:
1. Responses in each department were similar in indicating
that (a) science fairs can be possible solution to the
problem of motivating students in science careers; (b)
they promote good teaching; (c) youngsters who do not
do projects are not left out in the cold by science fair-
minded teachers; (d) they are not a nuisance and they
do not create busy work for busy teachers; (e) science
fairs are not held to give publicity to schools and their
districts; (f) they can improve the teaching of science;
(g) they are not "gad-get" and "gimmick" shows; (h) they
serve to stimulate greater Interest in science study;
(i) they serve to focus attention on science study in
school; (j) they can be used to meet individual differ¬
ences and supplement class assignments; (k) they are not
just whims of publicity-minded administrators who feel
their schools aren't chic if they do not have science
fairs; (1) they are not just a present whim and will not
soon be passe; (m) it is debatable that science fair
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teachers devote too much time pushing projects all term;
(n) science projects should not be required of all stu¬
dents .
2. In some Instances the majority of the responses were not
sufficient in any department to indicate whether the
respondents considered the questionnaire items as being
true, false or debatable. These statements: (a) science
fairs should be a required part of the curriculum; (b)
science fairs give more recognition to the beautiful
display project than the crude research type; (c) science
fairs can help status quo teachers get new life and spirit
back into their teaching; (d) science fair projects can
sometimes lead youngsters to experiment with dangerous
X-rays, chemicals and other equipment that they are not
familiar with.
3. In one Instance, the responses in two departments were
sufficient to give an Indication of opinion. According
to the responses in two departments, science fairs are
not vicious in that principals compare teachers by the
number of winning projects.
4. In three instances, the responses in one department
(which varied) were sufficient to indicate an opinion
while the responses in the other departments were not.
It was found that; (a) the majority of responses in one
department indicated that teachers who do not participate
in science fairs are not looked upon as inadequate and
devoid of the scientists' spark of creative ability; (b)
the responses of one departi^ent indicated that where the
science fair idea is popular teachers get "fears" around
science fair time that there won't be enough projects
submitted by students; (c) it was found in one instance,
according to the responses, that most science fair pro¬
jects are not finally done by the parents with plenty of
intellectual dishonesty being foisted upon the judges.
5. One statement, "science fairs are becoming too competlve
for the fostering of students' development of good work
and research habits" was considered false by the responses
in one department and debatable by the response in another
department.
6. The responses received from the questionnaire items re¬
vealed the respondents in each department did not feel
that science fairs have been over-stressed.
Interpretive Summary of Science Congresses
The data on sciences congresses as presented in Table 11 are
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summarized in the separate paragraphs that follow:
1. The responses received from the questionnaire items re¬
vealed that science congresses are generally favorable.
The responses in each department revealed that: (a)
students should enter science congresses whether they
are able to speak well or not; (b) students should learn
explanations by memory; (c) students should be allowed
to read their research rather than explain it; (d) it is
not all right for teachers to do projects for students
providing that teachers coach students adequately on
how to explain them; (e) means used to be developed to
judge projects more validly.
2. The responses received from two departments to the
questionnaire items revealed that: (a) students who are
very convincing speakers cannot easily camouflage in¬
ferior projects; (b) students should not be discouraged
from presenting their projects, if it is felt that they
may embarrass their schools; (c) explanations should be
rehearsed.
3. The responses from each department were insufficient to
ascertain if (a) students should be well briefed on
what to say or (b) teachers should be supplemented for
the time spent in advising students who do projects.
4. Only the responses in one department indicated that
having students to explain projects is an effective way
of ascertaining whether students or parents did the
projects.
Interpretive Summary of the Educational Value
of Science Fairs and/or Science
Congresses
The data on the educational values of science fairs and/or
science congresses as presented in Table 12 revealed that rather high
levels of Importance were assessed to the questionnaire items* It was
found that:
1. The respondents in each department indicated they
felt that science fairs and/or science congresses
identifying and encouraging the scientifically gifted
as being of high importance.
2. The respondents in two departments Indicated that science
fairs and/or science congresses stimulating the interests
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of students who have special talent is of high importance.
3. The respondents assessed two values: science fairs and/or
science congresses stimulating and nurturing the scienti¬
fically gifted and science fairs and science congresses
are a means for students to acquire a functional knowledge
of science as being Important to some extent.
4. The respondents in each department assessed various levels
of importance to the assumptions that (a) science fairs
and/or science congresses provide a means for students
to become aware of the influence of science on human life
and thought; (b) they add meaning to principles learned
in the classroom; (c) they reveal latent abilities; (d)
they encourage students to express themselves by using
their skills and interests in science.
Interpretive Svimmary of Strengths and Weaknesses of
Students Who Do Projects
The data on science fairs and science congresses as presented in
Table 13 are summarized in the separate paragraphs that follow:
1. The respondents in each department Indicated that the respec
tive students were able to design and set up experiments
very well.
2. The respondents in each department indicated that the re¬
spective students were not able to do the following well:
(a)%taJ;^,.problems, (b) outline projects, (c) study
available references, (d) study materials available, (e)
collect materials, keep adequate records, (f) interpret
records by use of charts, diagrams and models, (g) make
self evaluations of projects.
3. The respondents in two department indicated that students
were not able to do the following well: (a) select
bibliography and keep notes on reading, (b) collect data
in a precise manner, (c) give proper consideration to the
degree of accuracy of equipment, (d) present final reports,
preserving records.
4. The respondents in each department indicated that the
respective students were deficient in (a) stating the
limitations of data, (b) using statistical measures for
predictions, (c) conducting projects over a sufficient
period of time.
5. The respondents in each department varied in their response
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to the respective students presen'i^ng periodic progress
reports.
Interpretive Summary of Sponsorship Without Pressure
The data on whether those teachers who had sponsored students
would or would not continue to sponsor students if they were not
pressured to do so as are presented in Table 14 Indicate that over
half of these teachers would continue to sponsor students in science
fairs or science congresses.
CHAPTER III
SUMMARY, CONCLUSIONS, IMPLICATIONS AND RECOMMENDATIONS
Rationale
The science project Movement, including both science congresses
and science fairs, has shovm tremendous growth. Few extra-curricular
activities parallel its phenomenal growth. The movement ^egan in
just a few secondary schools of the country and has since extended
into the elementary and secondary schools throughout the nation.
The' growing interest of students in science and technology,
the tremendous shortage of scientists and the realization by educators
that interest in science starts at an early age, have Influenced the
development of science fairs and science congresses.
Science congresses involve the oral presentation of science
projects. These projects are based upon a biological, a chemical, an
engineering, a geological, a mathematical or physical principle; they
may be developed by laboratory or other procedures. Science Congresses
are patterned after the meetings of scientific societies.
Science Fairs are made up of collections of exhibits. The ex¬
hibits are designed and constructed to show scientific principles
without students having to explain them. The exhibits must be so
designed and displayed as to be self-explanatory.
Close scrutiny of science congresses and science fairs in
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light of their functions in science education reveals that they pro¬
vide for enrichment and development beyond that normally taking place
in the classroom. However, it should be emphasized that they are not
considered as substitutes for good science teaching - only as supple¬
ments .
Serving in a supplementary capacity as they do, it is believed
by many that science fairs and science congresses contribute ap¬
preciably to the general education of participants as well as observers.
Both may advance their knowledge and appreciation of science in that
many projects are centered around scientific advancement and its
social implications. In today's science - oriental society, there is
a need for students to have a general education with sufficient
emphasis on science. Such emphasis will lead toward a better under¬
standing of the social implications of science. Du Bridge states:
We spend strenuous efforts in this country to reduce
illiteracy, to make it possible for every man, woman and
child to read and write. We succeeded but we face a new
type of illiteracy today in which citizens are unable to
read and understand the things about which they must make
decisions, all the ways from spending billions on nuclear
energy to investing a few thousand dollars in a new chemical
company, decisions as what to do about smog, about putting
fluorine into drinking water, about paying higher salaries
to teachers of science. The ability to understand the
adventures in science has a real practical, value in
addition."^
Science may become more functional in the lives of the parti¬
cipants as a result of working on projects. Therefore, participation
^Lee A. Du Bridge, "A New Illiteracy," Science and Society, ed.
Thomas D. Claveson (New York: Harper and Brothers, 1961), p. 173.
in science fairs and science congresses may mean that there will be
less tendency for participants to regard science as an accumulation of
facts, as a body of isolated printiples with emphasis on memorizing
right answers and doing "cook-book" experiments. As students develop
their projects, they learn about science by observing and appraising
observations, formulating and devising ways of testing hypotheses and
organizing and interpreting data. Thus, their understanding gained
of science in the classroom is re-inforced and their concepts as to
the nature of science are broadened.
Science fairs and science congresses may provide an encouraging
environment whereby science becomes more pleasurable, interesting and
thrilling. They may also provide an opportunity for students to learn
what a scientist is. and how he goes about his work - thus acquainting
students with some vocational aspects of science. Although it is not
the purpose of science fairs and science congresses to recruit
scientists, it is important that students, during their formative
years, have some vicarious experience whereby they may become ac¬
quainted with "the vocational aspects of science. Such exposture will
enable them to become aware of career possibilities available to
them in science.
Too much emphasis can not be placed on inforaing students about
some vocational aspects of science. A foremost problem today is the
shortage of scientific manpower. The need for scientists is critical
and will become more critical in the coming years. While un¬
fortunately there is a relative decline in the high school enrollments
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in science, the annual demand for people trained in science and en¬
gineering exceeds the annual output. Apparently, these conditions
do not prevail because students are lazy eind are looking for something
easy to do. If students were really looking for something easy to do,
many professional schools with extremely rigorous standards would not
have three times as many qualified candidates for admission than they
can handle. Possibly, this situation exists because students with
scientific talent are not enthusiastic about choosing careers in
science.
Possibly, participation in science fairs and science congresses
may have some bearing on students' becoming more enthusiastic about
choosing careers in science. Two supporting reasons may be given
for this. First of all, students possessing unusual creativity and
scientific thought may be identified early. Also, as they show a high
degree of these qualities while participating in science fairs and
science congresses, their interests could be maintained. Often many
with scientific potential are identified too late-when they have
already decided to specialize in non-sclentlflc areas.
Secondly, students may become more enthusiastic about choosing
careers in science because their participation in science fairs and
science congresses should enable them to get better conceptions of
what scientists are' jreally like. This, the writer hopes, would
erase the traditionally false picture of the scientists.
Far too many students with what may be speculated as scientific
talent have no intentions of choosing careers in science because of
their distorted views of \rtiat scientists are like. According to many
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research studies, the images that many students have of scientists
are appalling. Many students view scientists as strange, different
people who know only their field of specialities and cannot be trusted.
It is hoped that from the experiences provided through participation
in science fairs and science congresses that students will improve
their conceptions about scientists.
Whether students develop more positive images of scientists,
whether they become acquainted with career opportunities available
in science or whether they profit from science fairs and science
congresses participation is really specualtion. Actually, there is
no evidence available which has been gathered through research to
support the thesis that science fairs and science congresses are
useful or to establish the extent of their usefulness. The in-
foinnation available is really empirical; however, it has been so
fully accepted that science congresses and science fairs have become
a regular part of the curriculum.
It is surprising to believe that science fairs and science
congresses have become a part of the curriculum without too much
thought being given to how science teachers feel about them. It also
seems incredible that with the voluminous information available on
science fairs and science congresses very little of it is concerned
with the impressions that science teachers have about them.
Surely, the science teachers (those who must advise students
while they carry on their regular teaching load, those who must
often finance projects out of their own pockets, those who often
must gather and secure projects materials, and those who must do
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many other things In order for science fairs and science congresses to
be excellent, must have some comments about science fairs and science
congresses. Therefore, It was the belief of this writer that these
comments must be accessed.
Did science teachers feel that science fairs and science con¬
gresses were educationally sound? Did they feel that they were worth
the time and effort that must be put Into them? Did they view
science fairs and science congresses negatively or positively? It
was felt that the most effective way of answering these and similar
questions would be to gather the response of science teachers to
science fairs and science congresses through a research study.
Evolution of the Problem
The writer had observed that many science teachers have carried
on what he termed ’*sllent protest** against science f4irs and science
congresses. The '*sllent protest’* was characterized by many science
teachers not sponsoring students, of those teachers who sponsor
students, many of them gave the students very little guidance and
encouragement and many wait until just before the science fairs or
science congresses begin before they provide guidance.
To the observer who attended science fairs and science congresses.
It might have appeared that the science teachers "joined hands" In
helping to produce so many projects. Put, If he were to look at the
registration forms, then his Impression might change. The truth of
the matter was that In many Instances the same teachers sponsored
students year after year and many sponsored additional projects to
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compensate for those not being sponsored by other teachers.
In addition, many science teachers did not even attend science
fairs and science congresses even when they were held in their im¬
mediate vicinities. The observation by the writer of much dissension
about science fairs and science congresses led him to become in¬
terested in attempting to get opinions from science teachers about
how they felt about science fairs and science congresses.
Statement of the Problem
The problem in this study was the analysis of the opinions of
the participants in the National Science Institute at Atlanta
University, Atlanta, Georgia on science fairs and science congresses
with special reference to their educational value and the strength
and weaknesses of the research skills of students they have advised.
Limitations of the Study
This study was concerned solely with the opinions of those
teachers who participated in the 1965 National Science Foundation
Summer Institute at Atlanta University, Atlanta, Georgia. No attempt
was made to compare the opinions of the subjects with the opinions
of teachers elsewhere.
Materials
The questionnaire was divided into appropriate subheadings
in order to encompass the specific purposes of this study. The first
section was designed to get some personal information about the
subjects so as to obtain some brief characteristics of them. Items
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for the second section, OPINIONS ABOUT SCIENCE FAIRS were selected
from an instrument used by William W. Sharhan in a study while at
the Academic Year Institute at Pennsylvania State University, In
some instances, some of the items were re-stated for clarification.
Items for the next section, OPINIONS ABOUT SCIENCE CONGEIESSES
were devised by the writer. Items for the fourth section, OPINIONS
ABOUT THE IMPORTANCE OF SCIENCE FAIRS AND/OR SCIENCE CONGRESSES were
gathered from Dimond's, Friedl's and Welte's book, Yovir Science Fair,
Items for the final section, OPINIONS ABOUT THE STRENGTH and WEAKNESSES
OF STUDENTS WHO DO PROJECTS were selected from an article in the
Science -Teacher by Ruch,
There were seventy-two items on the questionnaire. With the
exception of four items, responses could be Indicated by placing
checks in the spaces provided.
Materials
A questionnaire was used in gathering the necessary data.
Method of Research
The Descriptive-Survey Method of research was used in gathering,
presenting and interpreting data.
Contribution to Educational Knowledge
The writer felt that the data collected would be of value to
school administrators as well as to science teachers in the following
ways:
1, Create an awareness of the need for extensive research
to be done on science fairs and science congresses.
892.Reveal the need for modifications in science fairs
and science congresses to make them more valuable
educationally.
Purpose of the Study
The major purpose of this study was to make a comprehensive
analysis of opinions held by three groups of teachers who attended
the 1965 National Science Foundation Summer Institute at Atlanta,
Georgia about science fairs and science congresses. The more
specific purposes of this study were as follows:
1. To ascertain the reasons given by the subjects as to
why they had sponsored students in science fairs and/or
science congresses.
2. To determine the portion of subjects in each group who
had advised students who won top awards in science fairs
and/or congresses.
3. To determine the portion of subjects in each group who
had used research instruments in deteimiining the
effectiveness of the participation of students they had
sponsored in science fairs and/or science congresses.
4. To identify the differences, if any, among the opinions
held by the three groups of subjects about science fairs
and science congresses.
5. To determine the portion of subjects in each group who
felt that the importance of science fairs and science
congresses had been over-stressed.
6. To identify the differences, if any, among the opinions
of the three groups on the research skill, of students
they had sponsored in science fairs and/or science
congresses.
7. To determine the differences in opinions, if any, among
the three groups on the values of science fairs and/or
science congresses.
8. To determine if a relationship existed between the number
of years teachers had sponsored students and their opinions
as to whether or not would they sponsor students if no
pressures were placed on them.
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Locale of the Study
This study took place'at the National Science Foundation Summer
Institute at Atlanta University, Atlanta, Georgia.
Description of the Subjects
The subjects for this study were sixty teachers who participated
in the National Science Foundation Summer Institute at Atlanta
University, Atlanta, Georgia, during the summer of 1965. They were
divided into three groups according to the departments in which they
were enrolled in the institute. There were twenty-one subjects in
biology, eighteen subjects in chemistry and twenty-one subjects in
mathematics*
Procedural Steps
procedural steps used in this study were as follows:
Permission to conduct this study was secured from the
proper authorities.
The related literature was surveyed, summarized,
abstracted and presented.
A questionnaire was devised.
The questionnaire was validated.
The questionnaire was administered to the subjects.
The collected data were compiled.
Findings, conclusions, implications and recom¬
mendations were made.
Definition of Terms











judgements held as true arrived at, to some degree
by Intellectual processes cnougn not necessarily
based on evidence sufficient for proof.
2. Science projects - Science projects as used this
study refer to science related activities based upon
specific ideas, in order to show certain scientific
or industrial principles, which are conducted by
Students under the supervision of sponsors or advisors.
Summary of Related Literature
A summary of the literature reviewed emphasizes the following
points:
1. The growth and development of science fairs and science
comgressea were rapid and are continuing to expand.
2. The science fair and science congress program serves
as a supplement to regular classroom instruction. It
is believed that this program helps students by; (a)
enabling acience to become more meaningful to studepts
by stimulating and helping them to maintain their
interests in science, (b) providing for the identifi¬
cation and encouragement, of the scientifically gifted,
(c) enabling students to gain some knowledge about the
vocational aspects of science, (d) providing a me^ns
for students to »aln a wider understanding the nature
s’c'*ence and o^ the role that science pla^s in our
society.
3. It is believed that the development of projects is more
meaningful to students when they do them on a voluntary
basis and when they are centered around their Interests.
4* Means need to be developed for judging projects more
objectively.
5. It is believed that science fairs and science congresses
become less effective when they become too competitive
and that all students benefit from their participation
whether they receive awards or not.
Interpretive Summaries
The interpretive summaries of the findings of this study are
given under six main captions: (1) Characteristics of Respondents,
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(2) Opinions about Science Fairs, (3) Opinions about Science Con¬
gresses, (4) Importance of Educational Values, (5) Opinions of
Strengths and Weaknesses of Students, and (6) Sponsorship with
Pressure.
Interpretive Summaries of the Characteristics
of the Respondents
The data on the characteristics of the respondents as pre¬
sented in Tables 1-8, are summarized in the separate paragraphs that
follow:
1. Enrollment in Graduate Departments
There were twenty-one subjects enrolled in biology
and mathematics each and eighteen enrolled in chemistry.
2. Sex
There were more male respondents than fermale. There
were more male respondents in chemistry and mathematics
than female. There were more female respondents in
biology than male.
3. Colleges Attended by Respondents
There were more respondents who were graduates of Miles
College, Birmingham, Alabama than any other college.
The respondents attended colleges in eleven states,
namely: Alabama, Arkansas, Georgia, Louisiana, Illinois,
Mississippi, Montana, Oklahoma, South Carolina, Tennessee
and Virginia.
4. Years of Teaching Experience
Most of the respondents in biology and chemistry had
taught from three to w^ve years and in ehcmistiry from
six to ten years or more.
5. Years of Sponsoring Students in Science Fairs and/or
Science Congresses
The respondents in chemistry had sponsored students the
longest number of years. The next longest years of
sponsoring was by respondents in biology. The
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respondents in mathematics had sponsored students the
least number of years.
6. Reasons Respondents Sponsored Students in Science Fairs
and/or Science Congresses
The responses obtained from the questionnaire items
indicated that these teachers had one or several
reasons for sponsoring students in science fairs and/or
science congresses. A frequent reason given was that
the respondents had sponsored students becausd they
felt that science fairs and/or science congresses are an
essential part of science teaching because of their
educational value. A less frequent reason was that the
respondents had sponsored students because they had been
pressured either directly or indirectly. The least
frequent reasons given were that the respondents had
sponsored students in order to maintain the respect of
other science teachers and that the winning of awards
enhance their reputations as good science teachers.
7. Top Awards Won by Students Sponsored by the Respondents
The responses obtained from the questionnaire items
showed that the respondents in biology had sponsored
the largest number of students who won top awards on
the district level. The respondents in chemistry had
sponsored the largest number of students who won top
awards on both the county and state levels. The largest
nuniber of respondents who had sponsored students that
won no awards on these levels were the respondents in
mathematics. None of the respondents had sponsored
students that won top awards on the national level.
8. Respondents' Use of Instruments in Evaluating the
Effectiveness of Students' Participation in Science
Fairs or Science Congresses
Over seventy per cent of the respondents in each de¬
partment had not used instruments such as (a) question¬
naires, (b) opinionnaires, (c) standardized tests, (d)
interviews in order to evaluate how effective the
participation had been of the students that they had
sponsored in science fairs and/or science congresses.
Interpretive Svimmary of the Opinions About
Science Fairs
A summary of the data reveal that the responses were generally
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favorable. The pattern of responses showing the findings are given
below:
1. Responses in each department were similar in indicating
that (a) science fairs can be possible solution to the
problem of motivating students in science careers; (b)
they promote good teaching; (c) youngsters who do not
do projects are not left out in the cold by science
fiar-minded teachers; (d) they are not a nuisance and
they do not create busy work for busy teachers; (e)
science fairs are not held to give publicity to schools
and their districts; (f) they can improve the teaching
of science; (g) they are not '*gad-get'' and "gimmick"
shows; (h) they sefve to stimulate greater interest.in
science study; (i) they serve to focus attention on
science study in school; (j) they can be used to meet
individual differences and supplement class assign¬
ments; (k) they are not just whims of publicity-minded
administrators who feel their schools aren't chic if
they do not have science fairs; (1) they are not just
a present whim,and will not soon be passe; (m) it is
debatable that science fair teachers devote too much
time pushing projects all term; (n) science projects
should not be required of all students.
2. In some instances the majority of the responses \jere
not sufficient in any department to indicate whether
the respondents considered the questionnaire items as
being true, false or debatable. These statements: (a)
science fairs should he a required part of the curriculum;
(b) science fairs give more recognition to the beautiful
display project than the crude research type; (c) "science
fairs can help status quo teachers get new life and spirit
back into their teaching; (d) science fair projects can
sometimes lead youngsters to experiment with dangerous
X-rays, chemicals and other equipment that they are not
familiar with.
3. In one instance, the responses in two departments were
sufficient to give an indication of opinion. According
to the responses in two departments, science fairs are not
vicious in that principals compare teachers by the number
of winning projects.
. In three Instances, the responses in one department
(which varied) were sufficient to indicate an opinion
while the responses in the other departments were not.
It was found that: (a) the majority of responses in one
department indicated that teachers who do not participate
4
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In science fairs are not looked upon as inadequate and
devoid of the scifentists' spark of creative ability; (b)
the responses of one department indicated that where the
science fair idea is popular teachers get "fears'* around
science fair time that there won't be enough projects
submitted by students; (c) it was found in one instance,
according to the responses, that most science fair projects
are not finally done by the parents with plenty of in¬
tellectual dishonesty being foisted upon the judges.
5. One statement, "science fairs are becoming too competive
for the fostering of students' development of good work
and research habits" was considered false by the responses
in one department and debatable by the response in another
department.
6. The responses received from the questionnaire items re¬
vealed the respondents in each department did not feel
that science fairs have been over-stressed.
Interpretive Summary of Science Congresses
The data on science: congresses as presented in Table 11 are
summarized in the separate paragraphs that follow:
1. The responses received from the questionnaire items re¬
vealed that science congresses are generally favorable.
The responses in each department revealed that: (a)
students should enter science congresses whether they
are able to speak well or not; (b) students should learn
explanations by memory; (c) students should be allowed
to read their research rather than explain it; (d) it is
not all right for teachers to do projects for students
providing that teachers coach students adequately on
how to explain them; (e) means used to be developed to
judge projects more validly.
2. The responses received from two departments to the
questionnaire items revealed that: (a) students who are
very convincing speakers cannot easily camouflage in¬
ferior projects; (b) students should not be discouraged
from presenting their projects, if it is felt that they
may embarrass their schools; (c) explanations should be
rehearsed.
3. The responses from each department were insufficient to
ascertain if (a) students should be well briefed on
what to say or (b) teachers should be supplemented for
the time spent in advising students who do projects.
96
4. Only the responses in one department Indicated that
having students to explain projects is an effective way
of ascertaining whether students or parents did the
projects.
Interpretive Summary of the Educational Value
of Science Fairs and/or Science
Congresses
The data on the educational values of science fairs and/or
science congresses as presented in Table 12 revealed that rather
high levels of Importance were assessed to the questionnaire items.
It was found that:
1. The respondents in each department indicated they
felt that science fairs and/or science congresses
identifying and encouraging the scientifically gifted
as being of high importance.
2. The respondents in two departments Indicated that science
fairs and/or science congresses stimulating the interests
of students who have special talent is of high Importance.
3. The respondents assessed two values: science fairs and/or
science congresses stimulating and nurturing the
scientifically gifted and science fairs and science
congresses are a means for students to acquire a
functional knowledge of science as being Important to
some extent.
4. The respondents in each department assessed various levels
of Importance to the assumptions that (a) science fairs
and/or science congresses provide a means for students
to become aware of the Influence of science on hiunan life
and thought; (b) they add meaning to principles learned
in the classroom; (c) they reveal latent abilities; (d)
they encourage students to express themselves by using
their skills and Interests in science.
Interpretive Summary of Strengths and Weaknesses
of Students Who do Projects
The data on science fairs and science congresses as presented
in Table 13 are summarized in the separate paragraphs that follow:
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1. The respondents In each department indicated that the re¬
spective students were able to design and set up ex¬
periments veiry well.
2. The respondents in each department indicated that the re¬
spective students were not able to do the following well:
(a) problems, (b) outline projects, (c) study
available references, (d) study materials available, (e)
collect materials, keep adequate records, (f) Interpret
records by use of charts, diagrams and models, (g)
make self evaluations of projects.
3. The respondents in two departments indicated that students
were not able to do the'following well: (a) select
bibliography and keep notes on reading, (b) collect data
in a precise manner, (c) give proper consideration to the
degree of accuracy of equipment, (d) present final reports,
preserving records.
4. The respondents in each department Indicated that the
respective students were deficient in (a) stating the
limitations of data, (b) using statistical measures for
predictions, (c) conducting projects over a sufficient
period of time.
5. The respondents in each department varied in their response
to the respective students presenting periodic progress
reports.
Interpretive Summary of Sponsorship Without Pressure
The data on whether those teachers who had sponsored students
would or would not continue to sponsor students if they were not
pressured to do so as are presented in Table 14 Indicate that over
half of these teachers would continue to sponsor students in science
fairs or science congresses.
Conclusions
The findings of this study appeared to warrant the following
conclusions:
98
1. The views of the science teachers might have been dis¬
torted because a few of the teachers had not sponsored
students; most had not sponsored students very long,
and none had sponsored students on the national level.
2. More extensive findings were obtained in getting respon¬
ses about science fairs and science congresses when the
teachers represented the various areas of science.
Sufficient findings however, could have been obtained
by using teachers from any area of science when assess¬
ing the research skills of students.
3. The teachers did not seem very concerned with using
research instruments to evaluate the effectiveness of
students' participation in science fairs and/or science
congress.
4. The science teachers viewed science fairs and science
congress favorably.
5. The science teachers felt that students actually bene¬
fit from their participation in science fairs and
science congresses.
Implications
The implications stemming from the findings of this research
are as follows:
1. That science teachers need to evaluate science fairs and
science congresses and where necessary, re-organize them.
2. That science fairs and/or science congress would be more
effective presently if teachers just put into practice
some of their ideas about science fairs and science con¬
gresses.
3. That fairs and science congresses will continue to play
a significant role in science education.
Recommendations
In accordance with findings, conclusions and implications, it
seems feasible to recommend:
1. That in-service programs will be developed to help science
teachers understand the importance of evaluation and the
techniques of evaluation in science education.
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2. That plans will be made for the continuous improvement of
science fairs and science congresses by incorporating some
of the opinions held by science teachers about science
fairs and science congresses which are not now sufficiently
incorporated in the science project program
3. That when sponsoring students in fairs and congresses, new
teachers be encouraged to use the experimental approach.
4. That intensive programs be set up to improve the research
techniques of science students.
5. That established educational values for science fairs and
science congresses be determined and that science fairs and
science congresses be conducted within the framework of
these established values.
6. That research pertaining to all aspects of science fairs
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Please place a check (X) in the blank space provided for your response.
1. In which department are you doing your graduate work?
Department of Biology
Department of Chemistry
Department of Mathematics ____________
2. Sex: Male Female
3. For which reason(s) have you sponsored students in Science Fairs
and/or Science Congresses?
a. You were pressured either directly or indirectly into
sponsoring students. ’
b. You felt that they are an essential part of science
teaching because of their educational value. __________
c. Sponsoring students enabled you to maintain the
respect of other science teachers. ___________
d. You were asked to do so by conscientious students.
c. The winning of awards enhances your reputation as




4. Have you used instruments (i.e. questionnaires, opinionnaires,
interviews, standardized tests) in evaluating students'
participation in Science Pairs or Science Congresses?
Yes No
5. in which of the following categories have you had students to
win top Science Pairs or Science Congresses awards?
District County State National None
6. Niamher of years spent in sponsoring students; (encircle one)
0, 1, 2, 5f 4, 5> 7> Q# 9f iO over•
7. Years of teaching experience: (encircle one)
0, 1, 2, 5» 4, 5, 6, 7, 8, 9, 10 or over.
8. What is your Undergraduate Alma Mater?
Where is it located?
II .OPINIONS ABOUT SCIENCE PAIRS
In checking opinions about Science Pairs you may indicate your
response to the statements in one of three ways, by checking (X) under







The Science Pair or project method approach
can be one of the possible solutions of the
problem of motivating students in science
careers.
Science Pairs are vicious in that
principals compare teachers by the number
of winning projects.
Most Science Pair teachers devote too
much time "pushing” the project all term.
Science Pairs promote good teaching.
Teachers who do not participate in Science
Pairs are looked upon as inadequate and




6. Science Fairs should he a required
part of the science curriculxim,
7. Youngsters who don't produce projects
are left out in the cold by the Science
Fair-minded teacher.
J. Science Fairs are becoming too
competitive for the fostering of
students* development of good work
and research habits.9.Science Fairs give'more recognition
to the beautiful display project than
the crude research type.
10. Science Fair projects should be
mandatory for all students.
11. Vfhere the Science Fair idea is
popular teachers get "fears"
around Science Fair time that there
won't be enou^ projects submitted
by the students.
12. Science Fairs are a nuisance. They
just make more busy work for busy
teachers.
15. Science Fairs are held to give
publicity to the school and its
district.
14. Science Fairs can improve the teaching
of science.
15. Science Fairs are nothing more than
"gadget" and "gimmick" shows.
16. Most Science Fair projects are finally
done by the parents with plenty of



















17. Science Pairs can help status quo
teachers get new life and spirit
back into their teaching,
18. Science Pairs serve to stimulate
greater interest in science study
over and above the routine class
assignment.19.Science Pairs serve to focus
attention on science study in
school.
20* Science Pair projects can sometimes
lead youngsters to experiment with
dangerous X-rays, chemical and
other equipment that they are not
familiar with.
21. Science Pair projects can be used
to meet individual differences and
supplement class assignments.
22. Science Pairs are just whims of
publicity-minded administrations
who feel their school isn’t chic
if they don’t have a science fair.
23. Science Pairs are just a present





















Do you feel that science teachers have created a frankenstein
monster out of the Science Pair? (Please check).
Yes, No. Explain.
If it weren’t for pressures from fellow teachers, school administrators
and college professors, would you seriously consider having a Science Pair
(or Science Congress)?^ (Please check).
Yes. No. Explain.
^Question-items devised by William W, Sharhan vdxile at Academic Year
Institute at Pennsylvania State University
III, OPINIONS OP SCIENCE CONGRESSES
You may indicate your response in one of three ways, by checking
(X) under True. False or Debatable,
-6-
TRPE FALSE DEBATABLE
1. Students who cannot express themselves ’











2. Students who are very convincing



















5. Students should be well briefed on
what to say. j
6. Students shoiild be discouraged from
presenting their projects, regardless
of the harm they may suffer, if it is







7. Having students to explain projects
is an effective way of ascertaining
whether students or parents did the
projects.
8. Students should be allowed to read
their research rather than explain
it.
r
9. Teachers should be supplemented for
the time spent in advising students
who do projects.
. ^ j
10. It is all right for teachers to do
projects for students as long as
the teachers are able to coach
students adequately on how to




11. Means need to be developed to
judge projects more validly.
IV, OPINIONS ABOUT THE IMPORTANCE OP SCIENCE FAIRS AND/OR SCIENCE
CONGRESSES.
Listed below are several educational values of Science Pairs and
Science Congresses. You may indicate your response as to how
important you feel that these values are by one of five ways, by
checking (x) ttnder (a) Of high importance, (2) Important, (3)
Important to some extent, (4) Important in some instances, or (5)














1, They are a means for











































4, They provide a means j
for students to become \
aware of the influence j
of science on human .
life and thought. 1
i
1 I
5* They add meaning to
scientific principles




















Of High Important Important Important Of No Real
Impor- to Some in Some Importance
tance Extent Instances






V. OPINIONS ABOUT THE STRENGTH AND WEAKNESSES OP STUDENTS WHO DO PROJECTS
In checking your opinions about the skills of students vdiom you have
advised or observed, you may respond in one of three ways, under Good.
Fair, or Poor,
1. Stating the problem,
2. Outlining the project,
3. Studying available references.
4. Surveying materials needed,
5. Collecting materials.
6. Selecting bibliography and
keeping notes or reading.
7. Collecting data in a precise
manner.
8. Designing and setting up
experiments.
9. Using adequate controls.
10. Keeping adequate records.
11. Interpreting records by use
































































19. Conducting the project over a
long period of time such as, 2,
or 3 years, rather than 1, 2, 3»
months.
i i
1
1 !
*
^1 -
